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HAND-HELD COMPUTERS 


| 
> 
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YOUR CHOICE-smart either way 


• Over 140 software driven functions 

е 82 x 24 or 82 x 20 screen format — software selectable 

e High resolution 7 x 12 matrix characters — P-31 green phosphor 

е Upper/lower case character set — plus graphics character set 

e 56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 
e Internal editing functions — insert, delete, scroll, roll, slide, etc. 

е Parallel printer I/O port 

е 50 to 38,400 baud operation — programmable 


е Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 


8212 — twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 


SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
5 219 W. RHAPSODY 
ЕР. SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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Cromemco accepts Й 
your challenge, 5 
Data General 


Yes, Data General, we saw your But Cromemco produces state- 


ad. of-the-art MICROcomputers. 

So we realize you hope to win Powerful ones. Dy | 
over some of our computer And our micros have some | 
business. outstanding advantages. Vinche | driv | 

And we can see you have reason For exampte, € is the That means, of course, that our | 
to be pleased about your line of П три | 1 customers have a wide choice of | 
minicomputers. They are MINIs disk storage capability. | 
though. UNEQUALLED 


SOFTWARE SUPPORT | 

OK. That was one point. 
Here's another: our stunning 
electum Ж! "ihe co support. 


| 
SYSTEM SOFTWARE | 
ө CDOS (a CP/M-like operating i 
е  CROMIX (a UNIX-like operating - 
System) 
е КЕЕШ (IBM-compatible) | 
€ COE 
e^ BASIC | 
е FORTRAN IV 1 
. LISP | T 
“с 


APPLICATION 5 SOFTWARE | 


So here you are, D. | 


(Ie ! vede, accepts n | 
Куыш 
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Management Information Display 


Ultrasonic heart sector scan 


High-resolution display with alphanumerics 


Get the professional color 
display that has 
BASIC/FORTRAN simplicity 


L 


LOW-PRICED, TOO 


Here's a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The 501 then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high- 
quality professional display, we mean you 
can't get higher resolution than this 
system offers in ап NTSC-conforming 
display. 

The resolution surpasses that of a color 
ТУ picture. 


BASIC/FORTRAN programming 


Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, C). 


*U.5. Pat. No. 4121283 


Circle 1 on Inquiry card. 


Model SDI High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 


The SDI’s high resolution gives а 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines, Ver- 
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 


Tomorrow's compulers today 


Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer 


DISPLAY MEMORY 


Along with the SDI we also offer an 
optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 


CONTACT YOUR REP NOW 


The Model SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas. It’s a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 


Cromemco 


280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 © (415) 964-7400 
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Features 


18 An Introduction to Atari Graphics by 
Chris Crawford and Lane Winner / Learning to use 
the Atari display list cam help to unleash the full power 
of Atari's custom LSI video integrated circuits. 


3 E The Panasonic and Quasar Hand-Held 
Computers: Beginning a New Generation of 
Consumer Computers by Gregg Williams and Rick 
Meyer / This full-function computer fits in your hand 
and weighs 14 ounces. 


ав Electromagnetic Interference by Steve 
Ciarcia / Interfering electrical noise must be dealt with 
according to its mode of transmission. 


7 2 The NEC PC-8001: A Mew Japanese 
Personal Computer by Michael Keith and C P 
Kocher / This popular Japanese personal computer may 
soon be sold in the United States. 


T 48 Generating Bar Code in the Hewlett- 
Packard Format by Thomas McNeal / Bar code pro- 
vides a cheap, easily reproduced, mass-storage medium 
that encourages the publication of software. 


226 The Picture-Perfect Apple by Phil Roybal 
This driver software allows your printer to transcribe the 
high-resolution graphics of the Apple Il personal com- 
puter. 


238 Micrograph, Part 3: Software and 
Operation by E Grady Booch / Part 3 concludes this 
series with a description of Micrograph's powerful soft- 
ware and instruction-set usage. 


318 whose BASIC Does What? by Teri Li 
Knowing the differences between the six most popular 
BASICS is essential. 
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In This Issue 

This month's cover photograph by Ed Crabtree highlights 
three examples of a new phenomenon in the personal com- 
puter field: the HHC (hand-held computer). Shown are (from 
top to bottom): the Panasonic HHC; the Quasar HHC; and the 
Radio Shack HHC. All three units are discussed in this issue. 
Other articles this month describe two other miniature com- 
puters: the Sinclair ZX80 and the Hewlett-Packard HP-41C. 

Eisewhere in this issue, Steve Ciarcia describes electro- 
magnetic interference; we describe some of the exciting capabil- 
ities of Atari graphics; and we review an intriguing new 
Japanese computer: the NEC 8001; plus a new regular section 
of hardware and software reviews. 
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UCSD' 


PASCAL 
FORTRAN 


PORTABLE 
Develop on a Z-801, 
run on LSI-111, T. І. 990, 
6800 or vice versa 


EFFICIENT 
Structured, readable 
Speeds development X5 
Easy maintenance 


POWERFUL 
Full standard Pascal 
or ANSI '77 FORTRAN 
plus extensions. 
Concurrency, multiple 
users Soon, 


COST-EFFECTIVE 
Compiete system with 
compiler, editors, inter- 
preter, assembler and 
utilities from $350. 


NOW AVAILABLE 
Operating System 
Compilers 
Programmer Utilities 
Data Base Management 
Word Processing 
Business and 

Medical Software 
Games, Home & Hobby 


POPULAR MICROS 
SUPPORTED 
DEC, Radio Shack, Apple, 
Microengine, CP/M§ based 
and others 


PCD systems 


P. 0. Box 143 
Penn Yan, NY 14527 
315-536-3734 


"TM Univ. of Cali. 
TM of БЫ Equipment 
TM Digital Research 


The Hand-Held Computer 


Chris Morgan, Editor-in-Chief 


There's a new trend in personal computing today—the HHC (hand-held 
computer). For years computer aficionados have dreamed of a computer small 
enough to fit in one's pocket, yet powerful enough to do the sorts of jobs that 
full-size microcomputers do today. 

Amazingly enough, the dream is coming true. There are now no less than 
four models (the Radio Shack/Sharp, the Panasonic/Quasar, the Hewlett- 
Packard HP-41C, and the Sinclair ZX80) that fall roughly into the ultra-small 
computer category, One might quibble with calling the HP-41C a "computer" 
rather than a programmable calculator, but it has all the necessary elements to 
qualify: memory, processor, I/O (input/output), and a full line of peripherals. 
Each of these computers is discussed in this issue. 

Among the new crop of HHCs, the Panasonic/Quasar (reviewed on page 
34) is perhaps the most impressive in terms of engineering innovations; it 
sports some features that many full-size personal computers don't have, such 
as the ability to run for long periods from battery power alone—an impressive 
achievement when you realize that the unit uses, not a CMOS (complementary 
metal-oxide semiconductor) processor, but a standard 6502! It also has such 
niceties as user-definable keys, a built-in real-time clock, uninterruptible 
storage of user programs, and the ability to produce color images on a color 
television (with the addition of an optional interface unit). 

The Radio Shack HHC has its own attractions, including its (relatively) low 
price of $250 and its surprisingly complete BASIC interpreter. The first time I 
saw the Radio Shack unit was at the West Coast Computer Faire last spring, 
where it was being shown in its original form from Sharp. I was intrigued, but 
I quickly concluded it was just a passing fad. Not until I used the computer at 
length did I begin to realize its potential. Here was a machine capable of run- 
ning complex BASIC programs—and it was truly portable! (I have to admit 
that a lot of the fun connected with these units is taking them out of one's 
pocket and showing them to noncomputer people.) 

What about the practical considerations of typing programs on such a tiny 
keyboard? Well, at first it felt awkward, but I quickly adjusted to it. (The 
Panasonic/Quasar is a bit better in this regard, because the keys are spaced 
more widely apart.) 

Speaking of attractive prices, the Sinclair ZX80, for $200 or so, has its own 
appeal. Strictly speaking, it’s not a hand-held computer because it uses a 
separate АС adapter. Still, it's tiny and can be easily transported, It has 
become an overnight sensation in England. As our review on page 94 points 
out, the ZX80 has some bad characteristics, such as screen blankout during ex- 
ecution of programs. Even so, a student or other beginner in computer pro- 
gramming could learn a lot with this machine in conjunction with its introduc- 
tory BASIC book (included in the purchase price), which seems to be very 
good. 

Why all the sudden interest in miniaturization? In part, it's the logical 
culmination of the never-ending battle to put more and more capability into 
less and less space. Combine that with the recent Japanese trend toward 
miniature hi-fi components, and you begin to see the driving forces involved. 


*For reliable data storage, 
I recommend systems with 
Shugart disk drives? г, 


“The last thing you need when you put 
your personal computer or small business 
system to work is a disk drive that you 
can't rely on. If the drive quits, your 
system 1s out of business? 

Thats why more and more manu- 
facturers and dealers depend on Shugart 
disk drives for reliable data storage. These 
professionals don't want disk drive prob- 
lems any more than you do. Shugart has a 


TM-Minifloppy is a trademark of Shugart Associates. 


large family of drives, too—in all sizes and 
capacities to suit your system storage 
needs. For the smaller system, the original 
54-inch Minifloppy " stores 250 to 500 
kilobytes (single or double-sided)— thats 
about 50 to 100 pages of printed material. 
Our single and double-sided 8-inch 
floppys store 800 to 1600 kilobytes. And 
for systems that need a larger data base, 
our 8-inch or 14-inch fixed disk drives 


store frorn 5 to 58 megabytes. No other 
manufacturer offers such a wide variety of 
disk storage for personal computer and 
small business systems. 


Word d g, general business, 
accounting —big system E small, you can 
rely on Shugart drives. We're known as the 
Headstrong company for good reason. 
We're Headstrong about reliability, quality, 
and value. Ask your dealer He knows us. 


Rely on the 


Headstrong Company. 


JP. Shugart 


475 Oakmead Parkway, Sunnyvale, California 94086 


The Japanese are going to continue to assert themselves in 
the personal-computer market with both large and small 
personal computers. Seiko is rumored to be working on a 
hand-held computer to be released later this year—and 
that will be just the beginning, our sources tell us. In- 
terestingly, Commodore had until recently been planning 
to market a hand-held computer, but abandoned the plan 
to concentrate on the new VIC 20 color computer. (We 
saw this $299 (1) unit recently, and will be reporting on it 
soon, The color quality is remarkable for the price.) Look 
for additional entries into the hand-held-computer 
market from US companies later this year. 


Miniature Intelligent Terminals 

One of the most important trends now going on behind 
the scenes is the pocket-size intelligent terminal being 
developed by Bob Doyle and Jeff Rochliss. The unit, call- 
ed the Microterminal, will be battery operated and the 
size of a pocket calculator. It will contain an intelligent 
terminal with single-line liquid-crystal display, a modem, 
a repertory dialer, and a printer. With this unit (which 
will probably retail for under $300), the user can plug in- 
to any modular phone jack and access data bases all 
around the country, pay bills, get news, send and receive 
messages, and so on. The implications of this technology 
are enormous. We'll have a full report on this unit in an 
upcoming issue of BYTE. 


Qur New Look 

You may have already noticed some of the layout and 
design changes in this issue of BYTE. It's all part of our 
continuing effort to make the magazine easier to read and 
more useful to our readers. The major change is the addi- 
tion of a new section in the magazine devoted to hard- 
ware and software reviews. This is in response to our 
reader surveys that show your increasing interest in the 
many new products flooding the market. This new sec- 
tion will give you a variety of unbiased, detailed reviews 
each month. 

We have redesigned the table-of-contents, or "In The 
Queue," page to make room for the additional new mate- 
rial. We have not decreased the number of articles. They 
will continue to be the mainstay of BYTE, as will the 
many popular features in the "Nucleus" section. We have 


Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22.8 cm], self-addressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, POB 372, Hancock NH 
03449. 

Articles which are accepted аге purchased with a rate of up to 


$50 per magazine page, based on technical quality and suitability | 


for BYTE's readership. Each month, the authors of the two 
leading articles in the reader poll (BYTE's Ongoing Monitor Box or 
"BOMB"] are presented with bonus checks of 5100 and 550. 
Unsolicited materials should be accompanied by full name and 
address, as well as return postage. 
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PASCAL/Z"- Q.E.D. 


Ithaca Intersystems PASCALIZ is the most powerful CP/M™ 
compatible Z-80'^ Pascal compiler ever .. . and here's why: 


PASCAL/Z generates true 7-80 native code — ROMable 
and re-entrant — 5-10X faster than P-code interpreters; 
permits separate compilation; supports Direct File Access 
and variable length STRINGs; utilizes fast one-pass recursive 
descent organization; the macro-assembler generates 
relocatable object modules; and much, much more. 


Complete package includes compiler, macro-assembler, 
linker/loader and source for the full library on one disk; with 
free copy of Jensen/Wirth book and complete documenta- 
tion. Only $395.00. 


IT'S DEMONSTRABLE! 
Don't just take our word for it. Ask for a demonstration of 
these features and more today at Computerland® and other 
full-service computer stores. 
ithaca Intersystems Inc., 1650 Hanshaw Road 
Р.О. Box 91, Ithaca, М.Ү. 14850. Phone (607) 257-0190 


Computerland is a registered trademark of Computerland Corporation 
CHM and 2-80 are trademarks of Digital Research Corp. and Zilog. 5. tespectively. 
PASCALIZ and InterSystems are trademarks of Ithaca Intersystems Inc. 
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Ithaca Intersystems Inc 


Micros for bigger ideas. 


Outside of the garden 
you need a computer that can grow. 


For the average garden-variety home and hobby operation, 
a high quality personal computer is a real temptation. But 
let's face it: in the world of business, engineering and 
scientific applications you need a system that can keep up 
with bigger ideas. 

Bigger ideas today mean the power and flexibility to 
move the micro up to and beyond the level of yesterday's 
minis. More memory to hold bigger data bases, More 
flexibility to handle a variety of data entry devices. More 
programming and computing power for numbercrunching 
and applications development. And easy upgrade to 16 bit 
operation when you need it. 

intersystems has that, and more. The power and flexibility 
of the versatile S-100 bus, with 20 slots of expandability for 
up to 16 individually-addressable DMA devices and up to 1 
Megabyte ой memory, fully accessible to all users via our 
unique memory management system. Plus reliable 
Intersystems design and manufacture, and the support of 
our PASCAL/Z™...the most powerful Z-80'" compiler ever. 

For really serious computing, our (ront panel provides a 
poweríul diagnostic tool for debugging or development. 
Combined with a scope, itallows you to look at any location 
in the circuitry, set breakpoints, trigger and view one-shot 
events, and many other activities usually possible only with 
expensive logic analyzers. No wonder it's fast becoming the 
tool of choice for repair technicians and custom hardware 
designers. 
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Intersystems Series Il is the most complete line of fully 
IEEE 696 compatible 5-100 boards...easily upgradeable to 
our MPU 8000 or other 16 bit 5-100 CPU's as they become 
available...so you're never locked out of rapid expansion, or 
locked into obsolescence, by dependency on a proprietary 
product line. 

So if you've left those garden-variety applications behind, 
come to Intersystems and get a system that will grow as big 
as your next idea. Get it from the people who know small 
computers...your Computerland store...or other fine full 
service computer dealers. 


Ithaca Intersystems Inc., 1650 Hanshaw Road 
P.O. Box 91, Ithaca, N.Y. 14850. 
Phone (607) 257-0190 TWX: 510 255 4346. 


E BO 15 а Trüdomark of Zug 1nz 
PASCAL 2 MPU 8000 and InterSystems are trademarks of fica In tersysiers (nc 
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Ithaca Intersysiems Inc. 


Micros for bigger ideas. 
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Editorial ! : 


that don't fit either category. We invite your comments, 
pro or соп.Ш 


eliminated the "Background" and "Foreground" designa- 
tions because we have encountered many good articles 


The November Cover 

Much mail has come in requesting further informa- 
tion on our November cover. It's actually a "still," one 
of many extraordinary images from "The Works," a 
90-minute fully computer-generated feature film. This 
science-fiction film is currently in production at the 
Computer Graphics Laboratory of the New York In- 
stitute of Technology in Old Westbury, Long Island, 
New York. The laboratory staff consists of a large 
number of exceptionally talented artísts and engineers 
with extensive backgrounds in film-making, computer 
science, mathematics, and digital audio. 

The digital-animation systems are state-of-the-art, 
using many Digital Equipment Corporation computers 
that have been interfaced to frame buffers. The con- 
tents of the frame buffers are recorded onto 35 mm 
movie film with high precision. The film will be in pro- 
duction for the next two years. Judging from what 1 
have seen, it should be sensational. We thank the New 
York Institute of Technology for allowing us to see 
their work in progress. We hope to report on their 


graphics activities sometime soon in BYTE. 
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LOPPY DISK FACTORY DIRECT FLOPPY DISK FACTO 


SK FACTOR 


ө Buy factory direct fram the manufacturer of floppy disks 
sold exclusively under other well-known brand names. 


e Save distribution costs an reversible 5.25" floppy disks, 
which are 100% certified for 40 track, dual side, double 
density and all other standard applications. 


ә 50% savings оп 5.25” floppy disks with new factory- 
direct 2.2 megabyte capacity "Diskit". 


© Factory-direct "Diakit", includes twelve floppy disks 
and accessories, plus a head cleaner disk and solution 
packaged in а bookcase binder for easy access, handling 
and Storage. "Diskit" complete for the introductory 
price of only $498.50 plus $2.50 freight and handling. 
Normal price 559.50. Order пом and save $10. 
(СА residents add БУ?) sales tax). 


e Available in hard and soft sector configurations; when 
ordering indicate number of sectors — 1. 10 or 1B. 


ә Send check or money order to: 
Factory Direct 
Р.О. Box 60759 
Sunnyvale, CA 94088 
For VISA or MasterCard call toll-free 
(B00) 824-7888 
In Calif. (ВОО) 852-7777 
іп Alaska Б. Hawaii (800) 824-7919 
Ask for Operator 98 
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3HiQ AHO1OV4 ASIO AddO 14 LO3HICO AHOLOVJ ASIC AddO' 13 LO3HIC AH 


u ACTORY DIRECT FLOPPY DISK FACTORY DIRECT FLOPPY DI 


10 = January 1901 € BYTE Publications inc Circle 5 on Inquiry card. 


BYTE's Bits 


You Can Bank On It 


Electronic home banking 
is a reality in Knoxville, 
Tennessee. The Express In- 
formation bank-at-home ser- 
vice is a joint venture of 
United American Service 
Corporation, Radio Shack, 
and CompuServe.The 
United American Bank in 
Knoxville was selected as the 
first bank to use and market 
the service to its customers. 
For a $15 to $25 per month 
fee, United American Bank 
customers can use a TRS-80 
Color Computer to access 
news and financial advisory 
services, pay bills, receive 
checking-account informa- 
tion, use a bookkeeping ser- 
vice, and to apply for loans. 
The CompuServe network 
provides the bank-at-home 
customers with a shopping 
list of national, interna- 
tional, and financial news, 
plus the latest stock quota- 
tions and commodities infor- 
mation. The United Amer- 
ican Bank plans to add its 


own bank news and daily 
information on savings and 
deposit rates. Customers of 
the bank are issued a secur- 
ity pack and certificates that 
can be redeemed at Radio 
Shack outlets. In addition to 
the financial services, cus- 
tomers can use the TRS-80 
Color Computer for home 
entertainment, education, 
security, message services, 
electronic filing, and as an 
electronic mail service. For 
details, contact Tom Sud- 
man, c/o the United 
American Bank, in Knox- 
ville, Tennesee, (615) 
971-2121; David Beckerman, 
c/o the Tandy Corporation, 
Ft Worth, Texas, (817) 
390-3273; or Richard Baker, 
c/o CompuServe, Colum- 
bus, Ohio, (614) 457-8600.Ш 
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Send + More = Code 


[ certainly enjoyed Peter Frey's article 
"Machine Problem Solving, Part 2" (see 
the October 1980 BYTE, page 266), 
which concerned directed search using 
cryptarithmetic. Unfortunately the pro- 
gram does not do quite all that it is 
advertised to do, probably due to omis- 
sions in the press copy. 

For example, on page 268 Mr Frey 
stated, "It is also necessary to prepare 
the machine with the knowledge that 
blank spaces which precede letters in the 
first two rows should be treated as 
zeros," Program lines 270 and 280, 
however, can never be executed because 
of the branch instruction in line 210, 
which bypasses lines 270 and 280 com- 
pletely. Ás a result, problems such as 
“SPEND + MORE = MONEY" cannot be 
solved, and an error message is gen- 
erated, Changing the branch instructions 
at line 210 to cause a jump to line 270, 
instead of line 300, eliminates this prob- 


Introducing 


THE 


БЕПЕНПЕГК- 


lem, as long as the short word is not 
more than one letter less than the other 
word. 

А second malfunction occurs in prob- 
lems of the “SEND +MORE = MONEY" 
type: when the sum word contains one 
more letter than the addends and also is 
a unique letter (such as in "SEND 
+ MORE = HONEY"). The program 
recognizes the patterns and alters the ar- 
ray correctly, but the value for that let- 
ter is not displayed on the screen. А 
short statement immediately after a suc- 
cessful pattern search, such as: 


415 PRINT @ 762+6*NL, 1 
seems to correct this error. 

K W Butcher 

Canton ME 04221 


Mr Butcher's comments are correct. 
We appreciate the feedback....CM 


WORD 
PROCESSING 
SYSTEM 


THE BENCHMARK software system Sets new standards in word processing, First, it 
can be delivered Lo run on the СРАМ or the North Star DOS, so there may be no need to 
buy а special operating system. Second, it has all the features of systems costing 
thousands of dollars more. Third, the prce is as tow es. or lower than, most word 


processing systems. 


Anyone can learn to run and use THE BENCHMARK in one day of self training, 
Completely self-pramating in English. THE BENCHMARK is a full capability word 
processor, has been thoroughly tested in an office environment and proved to meet the 


needs of the most sophisticated user. 

e Multi-oparating system 

e Changes terminal drivers 

ә Customized to utikze all the 
features of terminal & printer 


ому $499 


* Overtypa - erases, corrects 

* Variable, electronic decimal tab 
ө Screen menus simplify operation 
ә Block move and get 


plus tox 
whera applicable 


THE BEN CHMARK is distributed exclusively by НӘН Computer Systems. Dealer 


inquiries are invited. 


б 


1954 E. University 
1-800-528-7985 


Computer 
systems” 


Tempe, Arizona 652B1 
AZ-602-968-7101 


THE BENCHMARK is à trademark of Metasoft Corporation 
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Software for the Altos 


] read with great interest Mark 
Dahmke's article in the November 1980 
BYTE concerning the Altos machine. 
(See "The Altos ACS 8000 Single-Board 
Computer," page 158.) І agree with Mr 
Dahmke's assessment of the Altos as a 
well-designed and reliable machine. 1 
was especially interested, however, in 
his comments on the available software 
for the Altos. 

I represent Avtek Inc, the software 
house that wrote APULIB and the bisyn- 
chronous and asynchronous communica- 
tions packages for the Altos machine 
mentioned in the article. The software 
picture for the Altos is not really as grim 
as the article makes it appear. Avtek has 
written many other software packages 
for the Altos. Among them: 


e OPRA — А enhancement to the CP/M 
operating system. ІР increases disk- 
storage capacity by 40%, disk-1/O (in- 
put/output) speed by a factor of 2, it 
supports a type-ahead buffer, and it pro- 
vides for easy mixed-mode operation. 

e Communications Packages—In addi- 
tion to the full IBM 2780/3780 bisyn- 
chronous and asynchronous packages 1 
already mentioned, there is a syn- 
chronous communications package for 
Altos-to-Altos use. Incidentally, the 
price of the bisync package has been 
lowered to $495, 

eGRAFLIB—A, two- and three- 
dimensional graphics-subroutine library 
for use with the Altos and a modified 
Lear-Siegler ADM-3A terminal (512 by 
256 resolution), a Diablo 1650 printer, 
and a multicolor plotter. 

e Graphics and Scientific System—A 
complete system for the Altos and the 
modified ADM-3A that contains Avtek's 
own screen-oriented editor, a scientific- 
paper typesetting package, and many 
stand-alone and subroutine packages for 
graphics and for the solution of special- 
ized scientific and mathematical prob- 
lems. This system also supports the 
Diablo 1650 printer, for graphics and 
manuscripts, etc, and multicolor plot- 
ters, 


Іп addition to those packages, Avtek 
has plans for several others, including a 
financial modeling package. 1 think that 
the software that Avtek supplies makes 
the Altos a very versatile and useful 
machine. In fact, it turns the Altos into 
a system. 


John С Theys 

President 

Advanced Computational Technology Inc 
30 Side Cut Rd 

West Redding CT 06896 


Circle 9 on inquiry card. «m» 


и ui 


ИШ 


Apple is the company with the brightest ideas in 
hardware and software and the best support — so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 


How Apple grows with you. 

With Apple's reliable product family, the possibilities of 
creating your own system are endless. Have expansion capa- 
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
À to D conversion board. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives — the 51%”, 143K 
bytes, high-speed, low-cost drive that's the most popular 
on the market. 


Apple speaks many languages. 
Since more than 100 companies create software for 
Apple, you'll have the most extensive library in the personal 


| 


li Edison had over 
7 1,800 patents in 

his name, but 
you can be just as inventive 


with an Apple. 


computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high-resolution 
graphic displays, but lets you work wonders with 
creative animation. 


More illuminating experiences in store. 
You won't want to miss all the Apple products being 
introduced at your computer store all the time. Don't let 
т, history pass you by. Visit your nearest 
i. Apple dealer or call 800-538-9696. 
In California, 800-662-9238. Or write: 
Apple Computer, 10260 Bandley Drive, 
"TW Cupertino, СА 95014. 


appic computer inc. 
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ARISTO/POLKS 


314 біл Ave. (32 ST) N.Y.C.. М.Ү, 10001 
Тый: (212) 279-9034 


$ 379 


A quality printer, | designed for 
cantinuous printing duty cycle, giving 
high reliability at low cost. 


OKI DATA - Microlina BO 


The small, quiet, light, highly depend- 
ab/e printer with three way paper hand- 
ling. Single sheet/rallipin feed. 


$ 499 


The worlds first printer with disposable 
print heads. Built in dependability with 
an extensive range ОҒ features 


ANACOM - 150 


$ 1149 


The new 150 CPS full size carriage, dot 
matrix printer. Bidirectional and logic 
seeking, taking up to T5" paper, 


NEW STRA 1 -— 
БИРНЕ M t LE 
Ye FLOPP тақ E mr 
EMALLENGER. MOLI R} cae ak 3 

Cue Fuer T h % 
DOLGA- DUAL A” Еі ЭРУ СЁР | * 

С.З АБК UAL FLOPPY EO . . 

cs 23 MEG HARD DISK А 5 


10095 | 
PLUS ALL SOFTWARE AND PERIPHERALS | 


| All European trade enquiries to: 


NORTHAMBER LTD 


Great Пак House, Esher, Surre ТА: land 
КТ10 88 Telephone: 0 12 6 071 


EUROPE 
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68000 At Last? 


In looking over a recent issue of 
BYTE, I came across a section titled 
"BYTELINES" that contained references 
to the MC68000. (See "68000, Where 
Art Thou?" September 1980 BYTE, page 
164.) The message that I got from 
reading the commentary was that the 
MC68000 is still in the experimental 
stage. This is untruel АП unreserved op 
codes have been defined, and the in- 
struction set has been frozen since 
January 1980. The second point is that 
we have been shipping the 68000 in large 
quantities for some time now. We have 
no problem committing to delivery on 
large-production quantities. 

Since those comments were based on 
customer inputs, І can understand some 
confusion. [ hope that this letter will 
help to resolve it. 


Steve Sparks 

Manager 

Marketing and Applications 
Motorola Inc 

3501 Ed Bluestein Bivd 
Austin TX 78721 


Sol Libes Replies: 

The column in question was written 
some time ago. At that time, two OEMs 
(original equipment manufacturers) that 
wanted to use the 68000 reported to me 
that they were still not able to go into 
production on planned products because 
Motorola still had not completed the 
68000's design and would not fill pro- 
duction orders. In other words, the facts 
as Í reported them were true at the time, 
І understand that Motorola is now ship- 
ping production quantities. 


A System Note 


One problem with OSI (Ohio Scien- 
tific) systems (most notably the C-2) has 
been the inability to utilize the 6502 IRQ 
and NMI commands from a BASIC pro- 
gram, via USR routines. The problem 
originates from the fact that the reset 
vectors for these commands, contained 
in the system's ROM (read-only mem- 
ory), point to an area of memory that is 
heavily used by BASIC (ie: hexadecimal 
addresses O1XX). Thus, it is impossible 
to field either of these interrupts because 
BASIC rapidly destroys any service 
routine. 

My colleagues and I have proposed to 
OSI that new firmware be produced, 
identical to the old one in all respects 
but for the IRQ and NMI reset vectors. 
These would be changed to point to a 
part of memory that is "stable" (eg: 
hexadecimal addresses DOXX or EOXX). 
However, for such a new device to be 
produced, it must be financially feasible 
to do so (the cost to be in the $0.25 to 
$0.50 range). So, we would like to ask 


all interested OSI users to drop a quick 
note to Chio Scientific expressing 
interest: 


Ohio Scientific Computers 
Attn: Customer Relations 
1333 S Chillicothe Rd 
Aurora OH 44202 


If enough replies are received, all of us 
may well see a new monitor device. 
Thanks so much! 


Shaun D Black 

University of Michigan 

Department of Biological Chemistry 
5440 Medical Sciences I 

Ann Arbor MI 48109 


intercepting Raster 


I very much enjoyed John Beetem's ar- 
ticle entitled "Vector Graphics for Raster 
Displays." (See the October 1980 BYTE, 
page 286.) To say the least, ] found it a 
unique method, However, I must take 
exception to one statement that was 
made regarding techniques for plotting 
vectors. 

In referring to the slope-intercept and 
trigonometric methods of calculation, 
Mr Beetem states, “None of these is very 
good for a small computer, because 
many slow multiplications and divisions 
are needed.” This is simply not true, at 
least not in the case of the slope-inter- 
cept method. (Note: In the following 
discussion, for simplicity, it will be 
assumed that the X length is greater than 
the Ү length. If this is not the case, the 
X and Ү values should be swapped; the 
program under discussion handles the 
data in approximately this way.) 

The formula used in the common im- 
plementation of the slope-intercept 
method is Y= MX +B, where 
Мш(Ү2-Ү1)/(Х2--ХІ) and 
B=Y2—(X2 XM). In other words, the 
value that represents the slope of the line 
is multiplied by the given X value, then 
added to the origin (offset) to determine 
the Y position. To plot a vector, one 
would normally step through the X 
values and calculate matching Y cocr- 
dinates from one end of the vector to 
the other. 

In examining the formula, it should be 
obvious that if X is stepped by a con- 
stant amount, then Y will also increase 
by some constant value. To reduce the 
algorithm to its simplest form, it is best 
to increment X by 1 (because, by defini- 
tion, we cannot plot any fractional 
points). One can, therefore, find the Y 
increment value simply by dividing the 
Y length by the X length. 

How complicated is the actual algo- 
rithm? Not very. Unitek Ltd is currently 


developing a high-level graphics package 


TRS-80* Model I Computer Owners. . 


-— TREES | 


Double-density storage. 


It's really here! 


Here at Percom. And your authorized Percom dealers. 


And double-density storage is here in a 


big way. Because now 


you can choose from three different levels of mini-disk systems — 


all double-density rated. 


And get the storage that precisely meets your application 


needs. 


Not to mention the service and quality that’s made Percom the 


industry leader. 


Although rated for double-density operation, all 
levels of Percom drives work equally well in single- 
density applications. 

You can operate these drives in ordinary single- 
density format using TRSDOS* Percom OS-80™ 
or any other single-density operating system. 

Or, you can add a Percom DOUBLER™ to your 
Tandy Expansion Interface and store data and 

rograms in either single- or double-density 
ormat. 


Under double-density operation, you can store 
as much as 350 Kbytes of formatted data — de- 
ending on the drive model. — on one side of a 
ve-inch minidiskette. That's four times the 
capacity of standard 35-track Model I mini- 
disks, almost 100 Kbytes more than the capacity 
of the eight-inch IBM 3740 format! 


Available in 1-, 2- and 3-drive configurations іп 


all three model lines, Percom burned-in, fully- 
tested drives start at only $399. 


TFD-40™ Drives 


The DOUBLER™ —- This proprietary 
adapter for the TRS-80* Model I com- 
puter packs approximately twice the 


side of a 40-track minidiskette. Although economical- 

ly priced, TFD-40 drives receive the same full Percom 

| uan control measures as TFD-100 and TFD-200 
rives. 


ТІ | TFD-40 Drives store 180 Kbytes (double-density) or 
| 102 Kbytes (single-density) of formatted data on one 


tg 


TFD-100™ Drives 


| TFD-100 drives are “Пірру” drives. You store twice 
| the data per minidiskette by using both sides of the 

disk. TFD-100 drives store 180 Kbytes (double- 
| density) or 102 Kbytes (single-density) per side. 
4 Under double-density operation, you сап store a 70- 
i MÀ page document on one minidiskette. 


TFD-200™ Drives 


TFD-200 drives store 350 Kbytes (double-density) or 

197 Kbytes id ala on one side of a minidis- 
} Кене. By comparison, 3740-formatted eight-inch 
disks store only 256 Kbytes. Enormous on-line stor- 
| age capacity in a 5" drive, plus proven Percom 
reliability. That's what you get in a TFD-200. 


Quality Percom products are available at authorized dealers. 
1-800-527-1592 for the address of your nearest dealer or to order directly from 


Percom. Іп Canada call 519-824-7041. 
ТМ trademark of Percom Data Company, Inc. 
TM rademark of Tandy Radio Shack Corporation which has no relationship to Parcom Dala Company 


Prices and specifications subject ta change without notice. 
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data on a disk track. 


Depending on the type of drive, you 
can store up to four times as much 
data — Kbytes — on one side ofa 
re “rer minidiskette as you can store using а 
Tandy standard Model І computer drive. 

Easy to install, the DOUBLER merely plugs into the disk 
controller chip socket of your Expansion Interface. No rewir- 
ing. No trace cutting. 

And because the DOUBLER reads, writes and formats 
either single- or double-density disks, you can continue to 
run all of your single-density Software, then switch to dou- 
ble-density operation at any convenient time. 

Included with the PC card adapter is à TRSDOS*- 
compatible double-density disk operating system, called 
DBLDOS™, plus a CONVERT utility that converts files and 

rograms from single- to double-density or double- to sing- 
e-density format. | 

Each DOUBLER also includes an on-card high- 
performance data separator circuit which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35-, 40-, 77- and 
80-track drives rated for double-density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90-day warranty. 


ШТОГУ 


ТЫЛ e | 


Free software patch This software patch, called PATCH PAK™ 


upgrades TRSDOS* for operation with Improved 40- and 77- 
track drives. For single-density operation only. 


zz (DERGOM 


PERCOM DATA COMPANY, INC. 
211 N КІНВҮ + GARLAND TX « 75042 
1214) 272-3421 
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. MORE FOR YOUR 
RADIO SHACK 
TRS-80 MODEL 1! 


MORE SPEED 
10-20 times faster than Level il BASIC. 


MORE ROOM 
Compiled code plus VIRTUAL 
MEMORY makes your RAM act larger. 


MORE INSTRUCTIONS 

Add YOUR commands to its larga ir» 
struclian sat! 

Far more complete than most Forihs: 
single & doubla precision, arrays, 
atring-handling, more. 


MORE EASE 

Excellani full-acreen Editor, structured 
& modular poc 

Optimized Гог your TAS-80 with 
keyboard repeats, upper/lower саза 
display driver, single- & double-width 
graphics, etc. 


MORE POWER 

Forth a system 
Interpreter AND compiler 
internal 8080 Assembler 


(280 Assembler also available} 
VIRTUAL O lor video and printer, 
disk and tape 

(10-Megabyto hard disk available) 


ПІІ FORT. 


THE PROFESSIONAL FORTH 
FOR TRS-80 MODEL | 
(Over 1,000 systems in use) 


MMSFORTH pisk M. ўы V1.9 egimus 1 

mi drive & 15K RAM) ........ st $78.85* 
MSFORTH Айару) +) d y 3 А ulres 

eem ІІ BASIC & 16K НА ,85" 


АМО MMS GIVES ІТ 
PROFESSIONAL SUPPORT 


Source code providad 
MMSFORTH Newsletter 
Many demo programs aboard 
I FORTH User Groups 
Progaming staff can provide advise, 
ifications and custom 
programs, to fit YOUR needa. 


MMSFORTH UTILITIES DISKETTE: includes 
FLOATING ee MATH (L2 BASIC ROM 
routines Aie Complex numbers, 
Reclangular-Polar coordinate conversions, 
De чар pode, До) plus а full Forth-style 

ASSEM lus a powerful CROSS- 
REFERENCER о list Forth words by block 
and lina. АП on one diskotlo (requires 
MMSFORTH, 1 drive & 16K RAM), .. $39.95" 


THE OATAHANDLEA V1.1, a very soph- 

UE database management aystem 
жара fore ulres Disk 
MSFORTH ve & 32 М), with 

ТЫЛЫНА 5%4%4%8854:45%%-5547%6. 8.95* 


FORTH BOOKS AVAILABLE 
MICROFORTH PRIMER (comas with 


41444.... 


MMSFORTH) separately .......... $15.00* 
USING Muta H — more аайы and advanc- 
ed than above ...,................ $25.00* 


Threaded Ta por Languaga — Excallent 
Analysis of М 

Advanced 
CALTECH FORTH MANUAL — good s 
Forth Internal structure, atc ....... 10.00" 


— Soflware prices include manuals and re- 

quire si nn of du single-system user 

license, 2.00 S/H plua y 90 T x addl- 
Попа! Te Mass. rete Уа lax. 
Foreign orders add 15%. UPS i COD; VISA & 
"ES accepted; no unpald purchase orders, 
please, 


Send SASE for tree MMSFORTH information. 
| Good dealers sought. 


Get MMSFORTH products from your 
computer dealer or 


MILLER INVICEE en TEM 
SERVICES (B1) 
81 (ака Shara Saad Natick, МА 01760 


786538138 | 
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Letters 


for a commercial graphics product, and 
the vector routine uses this method. The 
division itself encompasses only fifteen 
instructions (30 bytes), and need be done 
only once, which is before the actual 
write loop is entered. The loop proper 
contains only an X increment instruc- 
tion, a double-precision add (two in- 
structions) for the Y increment, the ac- 
tual write-routine call, and a simple test 
for end-of-vector, Since Mr Beetem is 
using an 8080 and Unitek's system is 
6800-based, a speed comparison would 
be worthless. Suffice to say that the 
routine actually calculates the vector 
faster than the hardware can plot the 
points. 

To show the simplicity of the 
algorithm, here is a minimal representa- 
tion: 


1. Find the lengths of the X and Y com- 
ponents of the vector, 

2. Divide the Y length by the X length. 
3. Set location to X, Y origin. 

4. Set the X increment to 1. 

5. Set the Y increment to the result of 
the division. 

6. Set the Y fraction register to hexa- 
decimal 80 (14 for round-up). 

7. Plot the location. 

8. If location is end-of-vector, stop. 

9. Increment X. 

10. Add the Y increment to the Y frac- 
tion register. 

11. If an overflow occurs, increment Y. 
12. Go to 7, 


Ав can be seen, the algorithm is rather 
simple, and uses no complex mathe- 
matics in the loop. 

It turns out that this method solves a 


Fewer Resistors — 
Same Resistance 


In the August 1980 BYTE, W Lloyd 
Milligan shows a network of twenty-six 
1-ohm resistors (see "Letters," page 20) 
that he believes is the smallest net- 
work whose value is very close to т (pi). 
However, by using the same continued- 
fraction principle with only six parallel- 
connected resistors, a solution with a 
total of only eighteen resistors is shown 
in figure 1. Alas, I have been unable to 


particularly knotty problem that crops 
up in other variations (especially in a 
parametric line representation). When 
vectors approach angles that are multi- 
ples of 45° (ie: the X length nears the Y 
length), varying overflow rates in the 
two variables cause undesired excursions 
away from the actual vector. This 
creates a rough section about the points 
where steps would normally occur. In- 
crementing one of the variables by 1 
eliminates any possibility of variabie 
overflow and results in a very smooth 
vector. 

I found Mr Beetem’‘s logic interesting 
and informative; had I considered this 
method of drawing vectors when we at 
Unitek were designing our graphics 
package, I probably would have discard- 
ed it without careful examination, 
believing it too slow and complex. Mr 
Beetem has proven this not to be so. 
Perhaps the same thing happened when 
Mr Beetem was writing his routine. He 
too may have considered the slope-inter- 
cept method briefly, but discarded it, 
without closer examination, as being too 
clumsy. (Alas, it always seems that the 
algorithm one discards later turns out to 
be the variation with the greatest poten- 
tíal....) In this case, it happened for the 
best; otherwise, we would not have Mr 
Beetem's method to consider. I do not in 
any way intend to detract from his ap- 
proach; merely to indicate that the 
slope-intercept is also a viable method 
for microcomputers, 


Richard H Rae, CET 
Unitek Ltd 

POB 671 

Emporia VA 23847 


find any network that starts with three 
in series with fewer resistors; starting 
with two in series, there is another solu- 
tion with eighteen. All of these differ 
from x by about one part in four 
million. They al] have the value 
355/113. 

Can anyone find a solution with 
seventeen or fewer? 


John Fitzallen Moore 
714 E Birch Rd 
Lake Bluff IL 60044 
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А Few Extraordinary Products for Your 6800/6809 Computer 
55-50 Bus LFD-400™ and LFD-800™ Systems | 


‚Регсот mini-disk systems start as 
low as $599.95, ready to plug in and 
run. You can't get better quality or a 
broader selection of disk software 
from any other microcomputer disk 
system manufacturer — at any price! 


Features: 1-, 2- and 3-drive systems 
in 40- and 77-track versions store 
102K- to 591K-bytes of random ac- 
cess data on-line * controllers in- 
clude explicit clock/data separation 
circuit, motor inactivity time-out cir- 


ra 


The Percom 5ВС/97 is an 55-50 bus compatible, stand- 
alone Single-Board Computer. Configured for the 6809 


programs. Circle 13 on Inquiry card. 


"ЕТ 
ШЕТ 


cuit, buffered control lines and other 
mature design concepts * HOM 
DOS included with SS-50 bus ver- 
sion — optional DOSs for EXOR- | 
ciser* bus * extra PROM sockets 
on-board • EXORciser* bus version 
has 1K-byte НАМ» supported by ex- 
tended disk operating systems; as- 
semblers and other program de- 
velopment/debugging aids; BASIC, 
FORTRAN, Pascal and SPL/M lan- 
guages; and, business application 


oc ч Moti с! зоа! 4, 
Printed wiring is easily soldered tin-lead 
plating. Substrates are glass-epoxy. Pro- 
totyping cards provide for power regula- 
tors and distributed capacitor bypassing, 
accommodate 14-, 16-, 24- and 40-pin 
DIP sockets. Prototyping boards include 
bus connectors, other connectors and 
sockets are optional. 
MOTHERBOARD — accommodates five 
SS-50 bus cards, and may itself be 
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кина РАА кы, residency and outstandi 
characters make this SS-50 bus 
Other features: ' 


• Generates 128 charac- 


ины 


Full-Fe: ШІ "(YT ГІТ! 


From Регсот... 


- un | 
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EXORciser* Bus LFD-400EX™ -800EX™ Systems 
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plugged into an SS-50 bus. Features 
wide-trace conductors. Price: $21.95 
55-50 BUS CARD — accommodates 34- 
and yie ribbon connectors on top 
edge, 10-pin Molex connector оп side 
edge. Price: $24.95. 

55-30 BUS CARD — 1%-inch higher 
than SWTP I/O card, accommodates 34- 
pin ribbon connector and 12-pin Molex 
connector on top edge. Price: $14.95. 
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software control of display format and 
card an exceptional value at only $249.95. 


microprocessor, the SBC/9™ also accommodates a 6802 
without any modification. You can have state-of-the-art 
capability of the '09. Or put to work the enormous selection of 
6800-coded programs that run on the 02. 

The SBC/9™ includes PSYMON™ an easily extended 1- 
Kbyte ROM OS. Other features include: 


» Total compatibility with tha 55-50 bus. Requires no changes to the 
motherboard, memory or |/O. 

* Serial port includes bil-rate generator. Н5-232-С um with 
optional subminiature 'D' conneclor installed. 10-pin Molex connec- 
tor provided. 

а Eight-bit, non-latched, bidirectional parallel port is multi-address 
extension of system bus. Spans a 30-addrass field; accommodates 
an exceptional variety of peripheral devices. Connector is optional. 
* Includes 1-Kbyte of static RAM, 

* Costs only $199.95 with PSYMON™ and comprehensive users 
manual that includes source listing of PSYMON™ 


™ trademark of Percom Data Company, Inc. 
* trademark of the Motorola Corporalion. 


Ргісен and specifications subject to change without notice. 


PERCOM DATA COMPANY, INC. 
211 М KIRBY GAHLAND, TEXAS 75042 


(2141 272-3421 


— |5 also available on mini- 


ters including all ASCII dis- 
playable characters plus 
selected Greek letters and 
other special symbols. 

ғ Well-formed, easy-to- ШЕ 
рес be li Аы анны | о! 

rue baseline descenders. lle | 
е Character-store ew — | oS 
memory included on card. 
* Provision for optional 
character generato 
EPROM for user defined 
symbols. 

• Comprehensive user 
manual includes sourc 
listing of Driver softwara. 
Driver — called WINDEX™ 


diskette through the Per- 
com Users Group. 


Products are available at Percom dealers nationwide. Call toll-free, 
1-800-527-1590, for the address of your nearest dealer, ог to 
order diract. 


An Introduction 
to Atari Graphics 


Chris Crawford and Lane Winner 
Atari Inc 
1272 Borregas Ауе 
Sunnyvale CA 94086 


The Atari 400 and 800 are second-generation personal 
computers. In addition to the normal memory and pro- 
cessor integrated circuits, they contain three special- 
purpose LSI (large-scale integrated) circuits which make 
them capable of many feats of computing legerdemain. 
Most of this power, however, lies brooding beneath 
many layers of "human engineering." The beginning pro- 
grammer working in BASIC is paternalistically protected 
from the complexities and power of the beast within. The 
more experienced programmer seeking cybernetic high 
adventure must first defeat the friendliness engineered in- 
to the machine to unleash its throbbing brute power. 
Without help, this can be most difficult. We will act as 
native guides for one region of this complex machine: the 
display list. We will show you how to generate flashy dis- 
plays by creating you own display list and redefining the 
character set. 


Display-List Fundamentals 

Most personal computers use a straightforward mem- 
ory-mapped display in which the screen format is fixed 
and each screen pixel's (picture element's) contents аге 
provided by a specific location in memory. This is a sim- 
ple scheme demanding little of either the programmer or 
the computer. The Atari 400/800 uses a more complex 
scheme involving a display list and display data. A dis- 
play list is a sequence of commands that defines the ver- 
tical format of the video display; the display data is the 
information to be displayed. 

The Atari 400/800 display list is actually a small pro- 


6502 


BASIC 


OPERATING 
PROGRAMMER SYST 


EM 


ADVENTUROUS 
PROGRAMMER 


MICRO 
PROCESSOR 


gram; it is processed by a special LSI circuit called 
ANTIC. ANTIC is a dedicated microprocessor whose 
sole function is to control the video display. ANTIC uses 
a process called DMA (direct memory access) to gain ac- 
cess to the display list and display data. The display list 
and display data are stored by the high-speed (1.8 MHz) 
6502 microprocessor. When the BASIC programmer 
types GRAPHICS п, the operating system writes a com- 
plete display list into memory and clears the display data. 
The information flow for this process is diagrammed ín 
figure 1. Clearly, the adventurous programmer who by- 
passes BASIC and writes his or her own display list will 
have more direct control over the screen. 

Associated with the display list are the concepts of a 
graphics mode and a graphics-mode line. The Atari 
400/800 supports fourteen fundamental graphics modes, 
only nine of which are directly accessible from BASIC. 
The first six modes (three of which are accessible from 
BASIC) are character modes which display characters in 
different combinations of size and color. The remaining 
eight graphics modes display squares of color in different 
resolution and color combinations. А graphics-mode line 
is a group of horizontal-scan lines which are treated as a 
unit for display purposes. (A horizontal-scan line is a 
single sweep of the electron beam across the television 
screen, There are 192 horizontal-scan lines in the visible 
area of the screen.) A graphics-mode line will contain be- 
tween one and sixteen horizontal-scan lines, depending 
on the graphics mode involved. A graphics-mode line 
stretches horizontally all the way across the screen (you 


DISPLAY LIST 
»| AND 
DISPLAY DATA 


ANTIC 
AND 
- CIA 


TELEVISION 
SCREEN 


LS) 
CIRCUITS 


Figure 1: Information flow for Atari 400/800 display. The adventurous programmer who bypasses BASIC gains more control over 
the display list and display data, and thus is able to customize the displayed image to a greater extent. 
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| MusicSystem generates the sound of any musical Drop by your Apple, Dealer and ask to hear for 
instrument—geal or imagined! Solo or sextet. Rock yourself. You'll know What we mean when'we say 
or classical. Baid-back or loud. At home or in the MusicSystem is all the instruments anyone with an 
concert hall @r classroom. MusicSystem sets new Apple can play! \ 


standards for Gomputer generated music. 

Digital Synth&sizer with 16 voices. Stereo output. 
Polyphonic-mülti-voice chords and note sequen- 
ces. Additive synthesis of instruments. Waveforms, 


envelopes, and amplitudes are fully programmable Miountain Hardware 


Hi and 
for each voice to create instrument definitions н LEADERSHIP IN COMPUTER PERIPHERALS 


Ауанаріс at Apple Dealers worldwide 


music dynargics. 32 Khz sample rate. Frequency | | A Division of Mountain Computer, Inc. 

resolution Е ЭН? steps. Graphical input ol sheet : j 300 Harvey West Bivd.. Santa Cruz, CA 95060 
d is adi | m ( i (408) 429-8600 

music on | igh resolution screen using standa d Music | can play? Send details. 

music nofation. Print out: sies йыб with а 


graphics printer. Complete software operating 
system” Graphical music editor using light pen 
provided), game paddles, or keyboard. Pre- 
entered music provided for immediate playing 
and enjoyment. Thorough documentation and 
tutorial user's manual. 
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cannot change graphics modes halfway across the 
screen). The video display is thus organized as a vertical 
sequence of mode lines of varying height and contents. 
There are many thousands of possible sequences of mode 
lines on the screen; BASIC restricts the programmer to 
seventeen such sequences. Each such sequence is referred 
to in the BASIC manual as a graphics mode. 


Display-List Details 

The display list and the display data normally reside at 
the top of available memory-address space, Since the 
amount of available memory is not fixed, the operating 
system must keep track of the address of the display list. 
The address of the beginning of the list is stored in 
decimal addresses 560 and 561. The first 3 bytes in the 
display list skip twenty-four blank scan lines, which is 
necessary to defeat the vertical overscan of many televi- 
sion sets. The next byte is called the LMS (load memory 
scan) byte. It defines the first mode line of the display and 
also instructs ANTIC that the following 2 bytes give the 
address at which display data can be found, Since we 
rarely need to tamper with these first 4 bytes, we will 
start with the fifth byte, whose address we will assign to a 
BASIC variable called START. The value of START can 
be calculated by: 


START = PEEK(560) + 256«PEEK(561) + 4 


The bytes at this location and the succeeding location 
give the starting address of the display data. Beginning at 
location START +2 is a sequence of mode bytes which 
specify the mode lines for the display. The codes for these 
mode bytes are found in table 1. The programmer has the 
freedom to create any sequence of mode bytes for the 
display list. The programmer also has the responsibility 
to insure that the chosen sequence includes exactly 192 
horizontal-scan lines. АР the end of the mode-byte se- 
quence, the programmer must place an ANTIC JUMP 
byte (decimal 65) followed by the low- and high-order 
address bytes of the beginning of the display list—four 
bytes lower in memory than the location we refer to as 
START. 

The starting address of the display data, which we will 
assign to a BASIC variable called MEMST, can be cal- 
culated from: 


MEMST =PEEK(START) +256*PEEK(START +1) 


The display data is simply strung together in sequence; 
this can cause a headache when mixing modes. Since dif- 
ferent mode lines require different numbers of display- 
data bytes, the programmer wishing to change a display- 
data byte must calculate its position in display-data 
memory by adding up the space requirements of each 
previous mode line. The BASIC POSITION and PLOT 
commands work reliably only with the homogeneous 
display lists used by BASIC, so the programmer who 
mixes modes must expend greater effort to use such a 
specialized display. 


A Real Display List 

We shall now illustrate these principles with a sample 
program and its resultant display, display list, and dis- 
play data. The program is a straightforward affair which 
plots the BYTE logo in graphics mode 7+16. The pro- 
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А growing 
line of tools to 


expand the Apple. 


74404 Programmable interrupt Timer Module. 
Time events in four operating modes—oontinu- 
ous, single shot, frequency comparison, and 
pulse width comparison. Includes three 16-bit 
interval timers, plus flexible patch area for 


external interface. Programmable interrupts, 
on-board ROM, and much more. 


7720A Parallel interface. Two bi-directional &-bit 
VO ports will connect your Apple to a variety of 
parallel devices, including printers, paper tape 


7811 B Arithmetic Processar. Interfaces with 
Applesoft, so you just plug in and run. Based 
on the AM 9511 device, provides full 16/32-bit 
arithmetic, floating point, trigonometric, loga- 
rithmic, exponential functions. Programmed 1/О 
data transfer, much, much more. 


7710A Asynchronous Serial interface, Conform- 
ing to RS-232-C A thru E 1978 standard, thia 
card will drive a variety of serial devices such as 
CRT terminals, printers, paper tape devices, or 
communicate with any standard RS-232 device, 
induding other computers. Full hand-shaking, 
and fully compatible with Apple PASCAL! 


7470A 3% BCD A/D Converter, Converts а DC 
voltage to a BCD number for computerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers, Single channel A/D, 400 ms 
per conversion. 


7490A GPIB IEEE 488 Inferface. A true imple- 
mentation of the IEEE 488 standard — the 


such as digital voltmeters, plotters, function 
generators, or any other device using the 
IEEE 488. 

7114A PROM Module. Permits the addition to or 
replacement of Apple II firmware without 
removing the Apple П ROMs. Available with 
on-board enable/disable toggle switch. 


7500 A Wire Wrap Board. For prototyping your 
own designs. 

7510A Solder Board. 

73904 Extender Board. 

7018A 16K Dynamic Memory Add-On. 


Watch this space for new CCS products for 
the Apple. We've got some real surprises in the 
works. To find out more about the CCS product 
line, visit your local computer retailer. The CCS 
product line is available at over 250 locations 
nationally, including most that carry the Apple, 
Or circle the reader service number on this ad. 


Appie ÎI, Appie II Plus, and A 
of the Aie КеП, us pplasoft are trademarks 


CCS makes the difference. 


We see the / 
alte dif 


We see it as a good 
t r thi аж d ырл high-speed math functions, and fast, high resolution graph- 
Way Ó ge | Ings | one. ics. And tools to connect the Apple to lab test equipment 
like function generators or plotters. 

Apple has built a great computer. We at CCS have And we have tools to connect the Apple to the outside 
built a great line of peripherals and components to expand world, including A/D converters and interval timers with 
the Apple. To do almost anything you want to get done external interface. 
with a computer. We make components for the S-100 bus, the PET, and 

If you want to do business with an Apple, we've got the TRS-80, too. We built our products to deliver hard- 
tools to connect the Apple to standard business printers and nosed value to the OEM, and to ће inventor who knows the 
terminals. Or to modems, for communications over tele- best, at prices that are unbeaten. 
phone lines, with other computers, even with other Apples. То find out how much computer your Apple II can be, 

If you want to apply your Apple to engineering, scien- see things our way. Because for serious users with serious 
tific, or graphic projects, we've got tools for high-powered, ^ uses for the Apple, we've got the tools. 


ШШ, California Computer Systems 
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Table 1: Interpretation of the graphics-mode-byte codes. Remarks are as follows: 
1. The left nybble of the very first mode byte of the display list must be changed from 0 to 4. 
2. The blank mode is used to output a selected number of blank background lines. 
3. The JUMP instruction causes the ANTIC graphics processor to recognize the end of the display list and return to 
the beginning of the list, waiting for vertical blanking to occur so it can proceed with another frame. 
Where 114 colors are indicated, the hue of the foreground color cannot be controlled. 


Photo 1: The BYTE logo as displayed by the Atari 400/800 run- 
ning the program of listing 1. See table 2 for details. 


gram is presented in listing 1 (page 24), and the display it 
produces is shown in photo 1. Figure 2a and table 2a 
show the display list for this display. Since this is a stan- 
I BASIC graphics-mode display list, it is neat and 
tidy. 


Tampering With the Display List 

With the formal goal of improving the display and the 
heuristic goal of demonstrating display-list manipula- 
tions from BASIC, we shall now tamper with this display 
list. The first step in this process is to prepare our pro- 
posed display list on paper. The desired screen format is 
shown in figure 2b. 
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We must consult table 3 to determine which of the 
display modes will require the greatest amount of 
memory space. Іп our case, we are using modes 0, 1, 2, 
and 7; mode 7 is clearly the most memory-intensive 
mode. We shall therefore start with mode 7 and modify 
the mode-7 display list. It is always easier to pare down 
an oversized display list than to build up an undersized 
one, 

Next, we must verify that our proposed display list 
does indeed produce 192 horizontal-scan lines. Consult 
table 1 to find the number of scan lines per mode line. 
Our calculation produces the following results: 


Mode Number Scan Lines Total Scan 
of Mode Per Mode Lines 
Lines Line 
0 1 8 8 
I á B 32 
2 4 16 64 
7 44 2 88 
192 Total 


We now determine the mode bytes for each of the 
mode lines by looking them up in table 1. It is handy to 
convert these to decimal for later use. Our results are: 


Mode Hexadecimal Decimal 
Mode Byte Mode Byte 
0 02 A 
1 06 6 
2 07 7 
7 oD 13 
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Listing 1: Atari 400/800 program to plot the BYTE logo, shown in photo 1. See table 2 on page 26 for details. 


100 GRAPHICS 7:COLOR іЗРОКЕ 7655»1:POKE 710,128:РОКЕ 712,128 
110 A=OfREAD ВЭСІТР Б>-і THEN GOSLE 800 ОСТО 110 
120 READ АЭЕ»С%ІРЕ А>-1 THEN GOSU? 800:С0ТС 120 
130 END 
500 ON Ati СОТО 810,820,830 
810 FLOT ЕС: RETURN 
В20 DRAWTO EC RETURN 
BSG FDSITION EC: XID 19» #5, 00у 5 RETURN 
900 DATA 111,2й09111,21,110,31,169,231,108,32,107»,33,10У,34 
905 DATA 106,22,106»56,107»37:107»33,108»,39,109,40у9110,40»111,40 
910 DATA 111,41,110,41,109,41,108,42,107>,43,10/,44»106,42 
915 DATA 1046:46»107,47»107,48,108,49,109>50,110>50»111»,50,111,51 
920 БАТА -1»,-і1,1»,»97,51»2,%96,20,1,96»,50»,2:96:31 
925 DATA 2,97,20»,0,93»3231,1,92,31,1,91,31»1,90»32,%1,89,33»1,87»,34 
930 DATA 1>88,35,1,88,50,1,87»51ч41»80» 51,2,/9,50,0»,/9,50 
935 DATA 2,;,79,25,0,7/9,30,2»,78»,34-0»78у34»2,/8»953, 07873372177132 
940 DATA 0»7/»,32у2;76,31,1,74%3191,/74У30:1,93,30»0у/1,20 
945 DATA 1»71>46%1,70,30,1,70»,46»21,69»,43»1,697,46» 1»64,44у1>68,46 
950 DATA 1»ó75»442»1:»:67»50»1»ó66»:21»1»59»51»2» 58» 350530558550 
9350 DATA Z2»58s^5ó6s1»545»46»s2»254254451564»543»1» 65» 42»1»63» 3151» 52» 30 
960 DATA 1,55,30,2,54,31,0,54, 31і,2,24,43;,0,51»31 
9675 DATA 1,21,329,0»51,42у1»,51,20,1»,50»21,1,50,42,9»У309,3991, 50,30 
970 DATA 1»49»30»1»49»32»0»49 533515495» 4350549547 
975 DATA 1,49%51,1,46»%51,1,4Б5»50,!),48,42,1,48,59»0,48,321,1,45,30 
980 DATA 1,46»32,0»,46,35,0,4%,43,0,46»49,1.,45,45,1,45,43 
985 DATA 0>,45»28,1,45» 33,0»,47»,51,1,3651,2,35,50,0>3550»2»,35»,31 
99) DATA 1»s36»30»i»495»30»-1»050 
a; bj 
NORMAL MODIFIED 
MODE О 1 LINE 71Х8-8 | 
96 X 22192 VOOR T SCAN 
TOTAL = 192 TOTAL + 192 


Figure 2: Horizontal-scan line arrangement for normal- and modified-display screens. The video screen in figure 2а is composed com- 
pletely of mode-7 horizontal lines. In figure 2b, the video screen is constructed from multiple-mode sections that allow a mix of im- 


ages to be displayed. Refer to table 2 for details. 


The results of this paperwork are presented in table 2b. 

Now, at last, we are ready to write some code. Please 
refer to listing 2 on pages 28 and 30 in conjunction with 
this narrative. We begin by checking to see that there is 
enough memory available to reposition the display list 
(line 0), If there isn't enough, the program aborts. We 
then move the top of available memory down by 4 K 
bytes and execute a GRAPHICS call (line 20) to write a 
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new display list and display data in memory. This pro- 
cedure reserves 4 K bytes of memory for our own use 
later on. We then define our display strings (lines 30 and 
40) and execute another GRAPHICS call to initialize our 
display list —which we shall subsequently modify. The 
series of POKEs in lines 50 and 55 define the colors we 
will be using and turn off the character display while we 
redefine our characters. 
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Mode-7 
Display 
st Scan 
Hexadecimal/ Decimal Line 


Number 


Mode 7 
96 iines 


Modified 
Mode-7 
Display 


Mode st 
Line Hexadecimal/Decimal 
Number 


LMS B 1 4р 
Star ы м) 


lo 
hi 


Mode 7 
9 lines 


Mode 0) d 
1 line 


Mode 7 
35 lines 


S СО Соол ьо | | 


4 lines 


Mode 2 
4 linas 


 "— aver is 


(b) 


Table 2: Normal- and modified-display lists correspond to the lines displayed in figure 2. The program corresponding to table 
2a is given in listing 1, and the actual display is pictured in photo 1. Listing 2 corresponds to table 2b. 


Mode ee 
7 + 16 
7 
6 + 16 
6 
5 + 16 
5 
4+ 16 


8138 Bytes 
8112 


4200 
4190 


4 
3 4 16 
3 
2+ 16 
2 
1+ 16 
| 


0 


Table 3: Memory requirements for various graphics modes. 


We then calculate the variable START іп line 60. Іп 
lines 70 thru 90, we POKE the new and different mode 
bytes into the display list to create our new display list. 
The offsets from START (the numbers added to START) 
are simply the mode-line numbers for the new mode 
lines. Thus, the offset in line 70 is 10 because the mode 
byte we are POKEing is for the tenth mode line from the 
top of the screen. (Remember, a mode line is not the same 
as a scan line.) In line 95, we POKE the ANTIC JUMP 
byte and the jump-address bytes at the end of our new 
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display list. The value of the jump-address bytes points to 
the beginning of the display list and can be found in loca- 
tions 560 and 561. 

We have just created a new display list on top of the 
original one. Now we must put a display onto the screen. 
This will be a tricky operation; as we mentioned earlier, 
the PLOT and POSITION commands will not quite work 
as we expect them to. Some extra effort is necessary to 
produce a display. Fortunately, our GRAPHICS 7 plot- 
ting of the BYTE logo will still work the same way. 
Because we have inserted a mode-0 line above it, the logo 
will be shifted down on the screen by six scan lines. This 
shift is so small that we can neglect it and plot the logo 
with the same routine used earlier. This is done in lines 
110 and 120. 

Now that we have plotted the logo, we desire to print 
some other characters as shown in photo 2 on page 32. 
Two problems impede us: first, we must redefine the 
character set to mix uppercase and lowercase characters; 
second, we must calculate where these characters go. 

The first problem arises from the natural limitations of 
an 8-bit processor. If four colors are supported (as in 
GRAPHICS 1 and 2), only 64 distinct characters can be 
displayed in each color. This is because 2 bits are required 
to specify the color, leaving only 6 bits to specify the 
character, This restricts our available set; the Atari char- 
acter set in ROM (read-only memory) supplies uppercase 
and punctuation or lowercase and graphics symbols, but 

Text continued on page 32 


ч 


hen you pick а Daisy... 
Pick Vista's V300 Printer. 


There are Daisies!. . . And, There аге Daisies!. . . But Vista has a Peach! 


The Vista V300 is exactly that, a "peach" of a daisy wheel printer both from the standpoint of price 
and performance. 

Think of it, a printer at nearly half the price (when compared to models even remotely competitive in 
quality) combined with the ultimate in reliability, print quality, and flexibility. 

Typical Comments: "Superb print quality!", "Highly reliable.", "Definitely letter quality... | can't 
believe the price tag.", "Best use I've seen yet of LS! Technology." 

But judge for yourself — look at the V300 features and keep in mind this is a letter quality printer at 
dot matrix prices. 


* Tractor option avallable 
* Prini Speed — 25 CPS (Optional 45 CPS for 52,195) 


* Print Wheel — Industry standard 96-character Daisy Wheel А 
(including the extended-life dual plastic wheels) AND, Vista Has a Complete V100 Word Pro 
* Service — Prompt maintenance/service agreements avail- cessing System for Only $4995! 


able nationwide 
ә interface — Industry standard parallel (RS232-C optional) The Vista V100 is a complete word process- 


* Printable Columns — 136 : t that includes: 
Warranty — 90 days parts and labor, one year paris only ing system at includes: 


в 

е Proportional, bi-directional printing е Programmable YFU 

е Extensive self-test functions е Hardware and software Exidy Sorcerer e Vista V300 Printer 
compatible Computer, 48K Full Character Daisy 


à ; ' . | ч V200E20 Disc Drive Wheel 
Vista does it again! Quality, Price and Perfor System, Double Wordstar, CPM™ 1.4 
mance with a peach of a daisy wheel printer. Density (Includes E Basic) 


Sanyo Data Display Can also be used for 
IMMEDIATE DELIVERY Monitor Data Processing 


For Further Information 
Call Toll Free (800) 854-8017 


The Vista Computer Company 1401 Borchard Street e Santa Ana, California 92705 © 714/953-0523 


TMCPM is а tradémark of Digital Research 
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Listing 2: Atari 400/800 program to plot the BYTE logo and the other characters as displayed in photo 2. 


0 IF ҒКЕ(0>25225 THEN PRINT “МОТ ENCUGR MEMORY!" END 

20 RAMTOP=FPEEK(106)2POKE i0ósKA^TOP-16$GRArHICS 0 

3G DIM SML$(32)3SMLE(1-+392)=" the small systems Journal ы 
40 DIM MGHS(41) МСН 43) = C@ZACMCGCRANGHILL@GCCEEECEFUBLICATION® 
50 GRAPHICS 7+#iéi:COLOR 23FOKE 765,2 

og FOKE 706,128РОКЕ 709,40:ҒДОКЕ 710,128: POKE 712,128 

50 START=PEEK (560) +PEEK (S41) K23546+4 

70 FORE START+1092 

80 FOR X=0 TO З:ІРОКЕ STAÓRT-T46-TX»6$3 NEXT X 

90 FOR Хей TO З3:РОКР STAXT*S04X»71NEXT X 

95 POKE 5ТАКТҒ54,65: РОК: START+S5»sPEEK(S60) SPOKE START#S4rFPEEK (5451) 
110 A=O0%RE4D BeCiIF В-і THEN GOSUG 80056070 110 

120 READ ArBseCiIF А>-1 THEN GOSUB 80026G0TO 120 

200 CHEAS=RANTOP~-4 3 ADDR=CHEASK2Z24 

210 FOR X=0 TO 1023:FO0XE ADDR+XrPEEK(57344+X)3NEXT X 

220 FOKE 756:UCHe6AS*Z 

230 FOR Х=0 TO 2@55:PCKE ADDR+512+X sPEEK(ADDR+2564+X)INEXT X 

240 FOR Х=0 TO 7iPOKE ADDRTS1Z*X»0:NEXT X 

290 FOR Хей TO 7:READ ASFORE ADDR+99KG+XsATNEXT X 

290 FOKE 755, СІРОКЕ 8750 

300 FDSITIGN 4,9:?7 FA "AUGUST 1980 Volume 5» Number 8%; 

310 МЕМ5Т-РЕЕК(5ТАКТ) +РЕЕК (ТАКТУ ) X256 СНАРОЗ=МЕМЗТ+46Ж40 

326€ FOR Х=1 TO LEN(SMLSITFORE СНКРОЗ+Х- 1 А85С(5М%(Х.Х) ) +128 NEXT X 
330 CHRFOSZCHRFÜS-t*60 

350 FOR Х=1 TO LEN(MGhH$):PO0rHz СНКЕОБЅ+Х-1 АБС СМЕНУ СХ УХ) у 645 МЕХТ X 


Listing 2 continued on page 30 
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“А MAJOR NEW YORK BANK 
INVITES YOU TO BANK AT HOME 


"з. By Personal Computer 

Our system talks with yours. A Program diskette provides 1 
access to the bank for? 1 
bill paving ! 

account transfers i 
balance insuiry | 
record Кееріпе 
Software reauires 48K bvtes of memory and one disk drive. і 
This is a Pilot Program. For more information. Please terminate і 
this message bv sendins in the form below, 
! 
1 
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i 
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Sap > 
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ТЕМЕСКОРМЕЕ os —————————— 

Name and Сүре of system... Le rr ms 
Do vou have communications caPabilitv?...... 

If not. are vou Plannins for it?..... рық 
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Р.О. Box 721 
eI TN | Radio City Station 
mm T New York, New York 10101 
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THE DAWN ОЕ 
А! АСЕ 


The 2nd Generation іс here! 


MEASUREMENT systems & controls proudly vectored priority interrupts, RS-232C interfaces 
introduces its new and exciting "2nd Generation" with full handshake, asynchronous or synchronous 
family of S-100* compatible products. Each has operation with asynchronous baud rates to 19,200. 
been specifically designed for use with Available in four or eight channel versions. 


multi-user and network 
operating systems such 
as MP/M, CP/NET, and 

OASIS. Every product is 


DOUBLE DENSITY 
FLOPPY DISK 
CONTROLLER BOARD— 
fully tested and burned- controls up to four 514- 
їп, comes with a 1 year m | pee ge: inch or 8-іпсһ disk drives 
guarantee, and offers E АЗЕ хай using IBM soft sectored 
you features not = | : | formats. It features 1K 
currently available from of on-board buffering, 
any other source. DMA controlled data 
— = ; ЧА, vns transfers and the per- 
Z80 PROCESSOR "E mam formance character- 
BOARD — The most -—— | | istics of the superior 


powerful CPU board available today. Outstanding NEC 765 chip. 
features include 4MHz operation, high-speed serial 
and parallel ГО utilizing DMA or programmed 64K BANK SELECTABLE MEMORY BOARD — 
control, eight vectored priority interrupts, and a Features include I/O port addressing for bank 
real time clock. select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory Is 
MULTI-USER SERIAL I/O BOARD — For use In configured as four totally independent 16K 
expanded systems requiring up to eight additional software-selectable banks, with each bank 
serial I/O ports. Features include: 16 maskable addressable on any 16K boundary. 


"АП products meat the new IEEE standards. 


"Attractive Dealer 8 OEM Prices” 
See your nearest computer dealer, or 
contact us for the complete story on 

The 2nd Generation. 


867 North Main St. / Orange, Calif. 92668 


A Division of MEASUREMENT systems 8. controls (714) 633-4460 TWX / TELEX: 678 401 TAB IRIN 
incorporated 


Listing 2 continued: 


РОХЕ 708,200 


331) 
340 
BCO 
B19 
820 

0 
900 
905 
919 
915 
920 
729 
930 
933 
949 
943 
929 
955 
900 
G&S 
970 
975 
930 
FES 
990 
9979 


RAM & 1/0 


GOTO 


360 


ON А+1 GOTO 810,820 +6530 


PLOT 


Бу Сі RETURN 


ОКАТО BC RETURN 
POSITION 8,С:ХІП 18+#6,0,50, "5i" RETURN 


DATA 
DATA 
DAT 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


ili»20»siiil»21»1i10»21»:109521»108»22»5107»5235107524 
18655.255:;105»26»107»:27»1075»2938»168»2275169»30»1105;305111»30 
111»31»110»31»1095»31»1085»325;1075» 335;107» 3551065335 
106»r35:z1075:37»107»385108»395;1095:^05110540»111»40»111»41 
-і)-ізі,97,41,2,96»40,1,965,40,»2,96,21 
2,97,20,0,92,21,1,92,21,1»,91»21,1»,90,22,1,69,23,1,89,:724 
1,8Ә9,25»1,88,40»91,8/,41,1,8а40,41»,2,79,40,0,79,40 
2,7/9,25,0,79,25,2,78,24,0,/0,24%2»78923,0»7В»23,2,77,22 
0,77»22:2,76»21і»1,74»21,1,74»20,1,93,20,0,71,20 
і,71»938,1,70,у20>1»,7б6»368:1,69»33,1»49,36,1,48,3484,1,48; 36 
1,57 7245107 4991,68,41,1»,5%9,61,2,38У940,9,38,40 
2,50,24,1?,54,26,2,54»34,1,64%33,1,63,252,1»,63»,21,1,62,20 
1э55,20,29с04:Д1,0,54,21,2,54,33,0О»21,21 
1,51,29»,0,51,32,1і,52,40,1,50,41,1»,90,32,0,50»,29,1,20,20 
1,49>20,1,49,22»,0,4%,28у1.,49,33.,0,49,39 
1,49,41»,1>,48941,1,465,40»,05,48,32,1,423,29,0,48,21,1,48,20 
і,46»,22,»0:46»,28,0,465»33,0,46,39,1,45,26,1,45,33 
0,45,28,1,45»,23»0,47,41,1,36,41»,7»,25,40,0,35,40,2»35:;21 
1,36,20,1,49,20»,-1»,0,0 

!,60,96»,96»>96»6буй,6 


Building Blocks for 


Microcomputer Systems, 
Dedicated Controllers 


and Test Equipment. 
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RM-10 
S-100 


RACK MOUNT 
CARD CAGE 


ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 


BOARD 


ECT's Аг/О is ап S-100 Bus I/O Board with 3 Serial 
VO Ports (UART's), 1 Parallel /О Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 


— n 


Specializing in Quality Microcomputer Hardware 
industrial в Educational е Small Business « Personal 


"M Card Cages, Power Supplies, Mainframes, CPU's, Memory, ПО, OEM ра 
ГЇ, I ELECTRONIC CONTROL TECHNOLOGY (201) 26-8000 


763 Ramsey Ave., Hillside, NJ 07205 
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Time & Money. Commodore, Atari & Apple 
users get more with VisiCalc' software 


À financial VP in Massachusetts is cutting the time it takes 
to prepare month-end reports from three days to three hours. 

А California company is replacing most of its time-share 
computer service with a personal computer and VisiCalc, 
saving at least $30,000 the first year. 

Thousands of other personal computer users are also sold 
on how VisiCalc is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more information that helps them make better decisions. A 
typical user reaction comes from a New York dentist: 


"VisiCalc has become an integral part of my business? 


VisiCalc displays an "electronic worksheet" that auto- 
matically calculates nearly any number problem in | 
қысы business management, marketing, sales, engi- 

ета and other areas. The huge worksheet is like a 

lank ledger sheet or matrix. You input problems sd 

ed in titles, headings and your numbers. 
you need calculations, type in simple formulas - 
(+,—,Х,+) or insert built-in functions 
such as net present value and averaging. 
As ныш as you type it in, VisiCalc 

ates and epe the results. 


4 am extremely impressed with Visi- 
Calcs capability, flexibility and orderly = 
presentation of instructions: 


So writes the director of a New York cor- ~ 
poration. He appreciates VisiCalc’s powerful 
recalculation feature. Change any number in 
your model and instantly all numbers affected by 
that change are recalculated and new results are | 
displayed. You can ask “What if.. 27 атаула 
Commodore is а registered trademark of Commodore 


Business Machines Inc., Atari is a registered trademark of 
Atari же: MAPS is a registered trademark of Apple 


more alternatives and forecasting more outcomes. [t really 
increases your decision-making batting average! 

When you finish, you can print a copy of the worksheet just 
as it appears on the screen and/or save it on diskette. 


^l like VisiCalc’s ease of use? 


That response comes from a Utah businessman using Visi- 
Calc for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalcs best-liked feature. 
Its designed for a non-programmer, and has an extensive, easy- 
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
VisiCalc . . . and solving them their way. VisiCalc can even 

justify the cost of a personal computer, according to a New 
. Hampshire financial analyst: 


"VisiCalc is paying for itself over and over" 


VisiCalc is available for 32k Commodore PET/CBM, Atari 
-, 800 апа Apple disk systems. VisiCalc is written by Soft- 
"C34 ware Arts, Inc. 
See VisiCalc at your Personal Software dealer 
For your dealers name, call Personal Software Inc. 
at 408-745-7841, or write 1330 Bordeaux Drive, 
. Sunnyvale, СА 94086. 

While there, see our other Pro- 
ductivity Series software: Desktop Plan 
and CCA Data Management System. 
They're like time on your hands and 
money in the bank. 
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Photo 2: The BYTE logo as displayed by the Atari 400/800 run- 
ning the program in listing 2. 


В BY B8 PIXEL 

SQUARE BINARY HEXADECIMAL DECIMAL 
0000500202 оо 0 
00111100 3 Сс 6 0 
011006000 6 0 9 6 
01100000 6 0 9 6 
01100000 Б О 8 6 
00111100 3 с 6 0 
00000000 оо 0 
ооаооооо 0 0 0 


Figure 3: The assignment of values to create an elevated lower- 
case "c" character. 


Text continued from page 26: 

not uppercase and lowercase together—at least not in 
GRAPHICS 1 or 2. Since we want uppercase and lower- 
case together, we will have to redefine the character set. 

To do this, we must have some memory reserved for 
the new character set, Line 20 did this by fooling the 
operating system into believing that the top of memory 
(called RAMTOP) lies sixteen pages lower than it actual- 
ly does. This has reserved 4 K bytes for our use. The 
character set needs only 1 K bytes, but the display data 
cannot cross a 4 K boundary (without entailing difficul- 
ty), hence we must move the display list and display data 
down by an entire 4 K. The address of the beginning of 
our new character set is calculated in line 200 and is called 
ADDR. 

In line 210, we move the original character set (starting 
at address 57344 in КОМ) into user memory. In line 220, 
we tell the operating system where the new character set 
is. In line 230, we move the uppercase characters into the 
positions previously occupied by punctuation. Our new 
64-member character set has uppercase and lowercase, 
but very little punctuation. In line 240, we define a new 
space character, as the original space character was part 
of the old punctuation group. We shall use the place 
previously occupied by the @ character for our space 
character. 

We next take this technique of defining our own char- 
acters one step further. We had earlier decided to elevate 
the lowercase "c" in "McGraw-Hill." To do this, we must 
redefine what a lowercase "c" looks like. This is done in 
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The Atarl 400/800 display list Is 


actually a small program. 


line 250, with data coming from line 999. Obviously, this 
procedure can be greatly extended. The diligent program- 
mer can define any character set that can be expressed in 
an 8 by 8-pixel grid and POKE it into user memory 
directly (see figure 3). Greek, Cyrillic, or special technical 
character sets can be created in this way. 

We now have our display list and character set in 
order. We need only display our text. This is done start- 
ing at line 290. The first POKE suppresses the cursor for a 
neater display; the second POKE fools the operating 
system into believing that it is working in mode 0, This 
prepares the way for a straightforward POSITION and 
PRINT of the first text line. The only trick is that the line 
is positioned vertically according to the number of mode 
lines from the top of the screen. 

The next two text lines pose a particularly knotty prob- 
lem. We desire to print GRAPHICS 1 and 2 characters on 
mode lines 46 thru 52. Neither graphics mode allows so 
many lines; when we try to position the cursor onto line 
46 the computer will generate a “cursor out of range” 
error, Our only recourse is to POKE the character bytes 
directly into the display memory. We do this starting at 
line 310. First, we calculate the starting address of the dis- 
play memory (MEMST). Then we calculate the address 
where our characters are to be stored (CHRPOS). Our 
calculation relies on the fact that the characters are on the 
46th line and all previous lines used 40 bytes each. In 
more complicated situations, we would have to add up 
the byte requirements of all previous lines. This can get 
messy when a display mixes mode-1 or mode-2 lines at 20 
bytes per line with other modes that use 40 bytes per line. 
Fortunately, our case is simple. Once CHRPOS has been 
calculated, we POKE the character values into the dis- 
play data using a simple loop (line 320). Adding 60 to 
CHRPOS (line 330) skips three of our 20-byte mode-1 or 
mode-2 lines. We then POKE the character values for our 
third text line using the same technique we used in line 
320, except that a different character-value offset (—64 
instead of +128) gives us green characters instead of red 
ones. Line 350 turns the characters back on. 


Conclusion 

The two major tricks we have demonstrated in this ar- 
ticle (modifying the display list and redefining the char- 
acter set) will greatly extend the graphics and display 
power of your BASIC programs. The Atari 400/800 run- 
ning BASIC alone has stunning graphics capabilities. 
With these tricks, the machine brings previously un- 
heard-of capabilities into the hands of the personal com- 
puter owner. Yet, we are still just trundling down the 
runway. There are even grander functions built into this 
machine—movable graphics objects for animation, ver- 
tical and horizontal fine scrolling, and display-list inter- 
rupts, to name a few. With these tricks in hand, we can 
soar beyond the limits of yesterday's color display and 
animation. Ш 
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The Panasonic and Quasar 
Hand-Held Computers 


Beginning a New Generation 
of Consumer Computers 


Arthur C Clarke talked about them 
in his futuristic novel Imperial Earth. 
Jerry Pournelle and Larry Niven 
talked about them in The Mote in 
God's Eye. The subject is hand-held 
computers that can run programs, re- 
mind you of upcoming appointments, 
and serve as portable intermediaries 
between you and large, immobile, 
mainframe computers. Are they still 
science fiction? No, the hand-held 
computer is here—and for less than 
the price of some color televisions. 

The HHC (hand-held computer) is 
a device about the size of a standard 
paperback book with two inches 
added to its longest dimension (see 
photo 1). Its weight is under a pound, 
yet it has the capabilities (when ex- 
tended with portable peripherals) to 
do anything that existing personal 
computers do. The device, developed 
jointly by the Japanese corpora- 
tion Matsushita (pronounced mat- 
SOQOSH-ta) and Friends Amis of San 
Francisco, is being marketed in 
America by Panasonic and Quasar. 
Photographs in this article show both 
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Gregg Williams, Editor 
Rick Meyer, Friends Amis 
c/o BYTE 
70 Main St 
Peterborough NH 03458 


It Is Impossible to lose 
the work you are do- 
Ing by pressing the 
OFF key. 


the Quasar and the Panasonic ver- 
sions. 


Description of the HHC System 

The Quasar/Panasonic HHC is an 
integrated package of hardware and 
software that has the ability to do 
anything that other personal com- 
puters do. The HHC unit has the 
following characteristics: 


e Dimensions: 22,7 by 3.0 by 9.5 cm 
(819, by 1%, Бу 3% inches); 

eWeight: 397 grams (14 oz.); 

e6502 microprocessor running at 
1 MHz; 

eSixty-five-key keyboard with two- 
key rollover; 


9159 by 8 dot low-persistence LCD 
(liquid-crystal display); 
eUninterrupted storage of all user 
programs and other data through use 
of a unique "power-down" circuit; 
eRedefinition of all keys during 
execution of an application program; 
eRedefinition of all characters 
displayed on the LCD display and 
printer during execution of an 
application program; 

e2 K bytes of programmable mem- 
ory, expandable to 4 K bytes internal- 
ly or any practical limit (up to a 
theoretical limit of 4 megabytes) ex- 
ternally, by adding programmable 
memory peripherals; 

©16 Қ bytes of internal ROM (read- 
only memory) with sockets Юг four 
program capsules containing up to 
64 K bytes of application programs 
or data (additional ROM, up to a the- 
oretical limit of 4 megabytes, can be 
added externally through ROM 
peripherals); 

ФАп internal real-time clock with a 
resolution of X., second; 

eA built-in nickel-cadmium battery 


How to tell if its a White Computer. 


You see, it isn't always white. 
Until now, if you bought a White 
Computer it was dressed up as some- 
one else's system. Now the White 
Computer is available under its own 
nameplate. 

And the features that make the 
White Computer the choice of many 
system builders also make the White 
Computer an excellent choice for you. 

Features like White's quaranteeto 
ship replacement parts within 24 
hours of your telephone call. CP/M" 
and MP/M"" operating systems. Full 
upgrade routes to multi-user and 
hard-disk performance. (Like the 
5-user 55 megabyte system shown.) 
And 8-bit or 16-bit confiqurations. 
Features that make the White Com- 
puter the reliable, high performance 


system you need for business, or 
software development, or industrial 
control uses. 

So if you buy a computer that's 
not white, it might still be White. But 
make sure. Because if it's not White, 
chances are you're paying more, for 
less computer. | 

White Computers are now 
available from computer dealers 
nationally. Call or write for more 
information, and the name of your 
nearest dealer. 


CP/M is a registered trademark о) Digital Keseanch. 
MP/M is a trademark of Digital Research, 


Wi E 


C-D ff FUT ЕКЕ 3 


White Computer Company ^ 1876 Industrial Way 
Redwood City, California 94063 A 415 364 7570 


Photo 2: The HHC and its peripherals. The HHC computer is in the center of the 
photograph. The peripherals are (clockwise, from upper left): a programmable-memory 
extender, the color television interface, the 1/O driver (a distributor of bus signals from 
the HHC to other peripherals), ап acoustic-coupler modem, a portable printer, a 


cassette interface, and a КОМ expander. 


All functions are 
selected via a set of 
nested menus. 


enough current to retain the contents 
of the HHC's display image and 
CMOS (complementary metal-oxide 
semiconductor) memory and to pre- 
serve the real-time clock and key- 
board functions. À side benefit of this 
feature is that it is impossible to lose 
the work you are doing by pressing 
the OFF key; when you press the ON 
key, the computer resumes whatever 
it was doing before it was turned off. 

А specially designed 44-pin bus 
connector allows you to connect and 
disconnect the HHC and its periph- 
erals while all the components are 
powered up. Because of this feature, 
the HHC and its peripherals can join 
their respective data, address, and 
control buses without destroying data 
in either unit, As an additional safety 
feature, the piezoelectric beeper in- 
side the HHC sounds if the HHC finds 
any loose connectors. 

The ability to connect and discon- 
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nect modules while the power is on is 
very important because it allows the 
unit to be used in a variety of com- 
binations without worrying that data 
will be destroyed by doing so. The 
ННС and its peripherals can be con- 
sidered as interconnecting modules, 
and you can effectively forget that 
they contain volatile data. For exam- 
ple, when future program-develop- 
ment capsules become available, you 
will be able to write a program while 
traveling, then debug it more easily 
by hooking the HHC into the color 
TV adapter and printer. Data can 
also be entered into an HHC memory 
peripheral that may then be detached 
from the HHC and given to another 
HHC owner. He or she can plug it in- 
to another HHC and access the data 
that was stored. 

Friends Amis has invented a par- 
ticularly elegant solution to the 
packaging of programs in ROM 
(read-only memory). This solution 
also allows denser storage of informa- 
tion than was previously possible. 
The HHC uses 24-pin ROMs that are 
packaged in a plastic carrier around 
which the pins of the ROM are bent 
(see photo 3). This combination is 


called an Amis Memory System Cap- 
sule (patent pending). (When a cap- 
sule is inserted into the back of the 
HHC, the flat base of each pin makes 
contact with the socket. This insures 
a good electrical contact without the 
usual fragility of integrated circuit 
pins.) Since a minimal amount of 
hardware is used to package the 
ROMs, more can fit inside the small 
body of the HHC. 

These capsules have already been 
used in the Craig, Panasonic, and 
Quasar language translators (also 
developed by Friends Amis), and in 
the Friends Amis point of 
information display computer. Cap- 
sules can contain data to be 
manipulated (eg: words in a French 
language capsule), application soft- 
ware (eg: a capsule of game pro- 
grams), programming languages (eg: 
a BASIC capsule), or any other data 
that the computer can act upon, Cap- 
sules can hold 2 K, 4 К, 8 К, or 16 К 
bytes of information, The 16 K-byte 
ROM allows an unprecedented 
amount of data to be stored in a small 
space. The large amount of informa- 
tion that can be stored in the HHC is 
increased by its internal use of a 
threaded language and by the ap- 
plication of a set of data compression 
techniques. 


Human-Engineered Features 

As a direct result of the manufac- 
turers' desire to design a computer 
specifically for the mass market, the 
Quasar/Panasonic HHC was devel- 
oped with a heavy emphasis on 
human engineering. This design 
philosophy is reflected in the opera- 
tion and features of the HHC. 

The keyboard has always been a 
crucial interface between the user and 
the computer, and the popularity of 
several existing microcomputers has 
been largely influenced by the us- 
ability of their keyboard. This fact, 
coupled with the small size of the 
HHC, makes it necessary for the 
HHC keyboard to be as usable as 
possible. We feel that the designers 
have achieved this objective. 

[Despite my initial disbelief that a 
keyboard this small could be of any 
practical use, | was soon convinced 
that the HHC keyboard is easy to use 
and that, given some familiarity with 
it, I could use the keyboard without 
being distracted from the task at 
hand...GW] 

Photo 1 indicates that the keys on 


pack that supplies all power to the 
unit; 

e Internal shielding against RF (radio- 
frequency) interference in compliance 
with the new regulations from the 
Federal Communications Commis- 
sion; 

e Ап internal set of application pro- 
grams that includes a four-function 
calculator, a free-form file system and 
editor, as well as several other func- 
tions. 


Іп addition, the capabilities of the 
HHC are greatly extended by an in- 
tegrated system of intelligent periph- 
erals that include: 


ФА bus expander through which 
other modules are connected to the 
HHC; 

ФА portable thermal printer that 
prints 16 characters per line; 

ФА ROM extender that allows you to 
attach an additional four program or 
data capsules; 

€ À programmable-memory extender 
that allows you to add additional 
memory to the HHC; 

ФА 110/300 bps modem and tele- 
computing program through which 
the HHC can act as a remote terminal 
to other computers and to large infor- 
mation utilities and data bases; 

ФА cassette interface module that 
transfers data to a microcassette 
recorder at 1200 bps; 

ФА color television interface that 
allows a display of 16 lines of 32 char- 
acters each or up to 48 by 64 pixel 
(picture element) graphics in eight 
colors and black. 


When connected to the HHC, all of | | 


the above peripherals can fit in a 
custom case the size of an average 
attaché case, or they can be intercon- 
nected to make a flat, rigid, easily 
portable combination, With the ex- 
ception of the color television inter- 
face, the HHC and the peripherals 
can operate without connections to 
any outside power source, thus mak- 
ing the system truly portable and 
hand-held. Photo 2 shows the HHC 
and several of its peripherals. 


Innovations in the HHC 

The Panasonic/Quasar HHC em- 
bodies several technical break- 
throughs. Without these develop- 
ments, a computer as small and as 
powerful as the HHC could not have 
been built. 

One of the most important innova- 


Photo 1: The Panasonic and Quasar HHCs (hand-held computers). Both units 
shown are prototype models and will have the same keyboard layout in the 
finished versions. 


tions in the ННС is the proprietary 
"power-down" circuit that allows the 
ННС to use the popular 6502 micro- 
processor in a hand-held device, In 
the past, manufacturers have 
designed hand-held products around 
microprocessors like the 1802. Such 
devices use a very small amount of 
current and can be powered by bat- 
teries, but they force the designer to 
use a slow microprocessor with a 
weak instruction set. 

Designers have been prevented 
from using the more popular micro- 


processors because of their high cur- 
rent drain: a conventional 6502-based 
circuit (using the same batteries as the 
ННС) would discharge them in about 
two hours. But, with this power- 
down circuit and additional hardware 
innovations, the amount of current 
needed to power the HHC in both its 
fully functioning and "off" (powered- 
down) modes is drastically reduced. 
А related feature of the HHC is that 
when the OFF button has been 
pressed, the computer is still on. It is 
in a dormant state that uses only 
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the HHC are arranged in the standard 
typewriter format. In addition, a key 
can be pressed without pressing any 
adjacent keys, so it is possible to 
touch-type on the HHC, regardless of 
individual finger width. This fact 
allows the HHC to be used in text ap- 
plications—an area not practically 
accessible by any other device of its 
size. 

Another powerful feature of the 
ННС is its ability within an applica- 
tion program to redefine any key 
position to any function. With the 
addition of a keyboard overlay, this 
can provide a keyboard that is com- 
pletely suited to a given application. 
It was the intention of the HHC de- 
signers that no application, regardless 
of complexity, would require mem- 
orization of command language or 
special key sequence (like control-P 
for print) to perform a function avail- 
able to the computer but not allotted 
a key. With redefinable keys and 
keyboard overlays, this will never 
happen. 

Three special keys, labeled #1, £2, 
and f3, can be assigned to be any se- 
quence of keystrokes, including most 
function keys. When one of these 
keys is typed, its current definition is 
input as if the sequence of keys had 
been typed by the user, The defini- 
tions are processed as interrupts and 
are independent of the program in 
use. Thus, they can be used with any 
present or future programs, even 
those written in BASIC or SNAP (the 
two computer languages currently 
planned for the HHC). For example, 
one key can be assigned to a sequence 
of calculations and/or constant 
values for use with the built-in 
calculator. Another key can be used 
to enter repetitive text in the memory 
bank text editor or to create special 
functions such as search-and-replace. 
Another definition can be used to 
make a commonly used sequence of 
menu selections to reach a frequently 
used program. 

А unique feature of the HHC is the 
HELP key. When this key is pressed, 
you are prompted by the LCD display 
to press any key to find its definition. 
When a key is pressed, the function is 
given in a complete sentence of up to 
BO characters. For example, pressing 
the HELP key follewed by the 
STP/SPD key causes the message 
"STOP / ENTER 1-9 FOR SPEED" to 
be displayed. 

Four HHC keys are used to indicate 


LEFT, RIGHT, UP, and DOWN. In 
most programs, these keys are used 
for cursor control and horizontal and 
vertical scrolling. Since the HHC's 
built-in display shows only one short 
(26-character) line at a time, it is im- 
portant to be able to "steer" the 
display through a larger page or list 
of material. The display is often used 
as a window into a larger virtual 
space (as is done in the popular 
VisiCalc program), and the four 
direction keys, which are auto-repeat 


LETTERS BORROWED | FIRST 
LETTER 


NOT 
COPIEO 


F 
NUMBER *| FROM LAST WORD 


keys, move the window in any direc- 
tion. Another key, STP/SPD (stop/ 
speed), allows you to freeze and con- 
tinue any program, like a run/ 
stop switch, and to adjust the rate of 
information display. 

The HHC also has INSERT and 
DELETE keys that allow text material 
to be changed. The HHC normally 
displays a solid rectangular cursor, 
but when you enter the insertion 
mode, the cursor changes to a blink- 
ing checkerboard cursor. Similarly, 


| REMAINING 
LETTERS OF 
NEW WORD * 


SECOND 
NUMBER * 
( COUNT 
FORWARD) 


NEXT LETTER 
ОР NEW WORD 


Figure 1: Compression of an alphabetized list. The tables of alphabetized lists within 
the HHC are kept as small as possible by using numbers to keep track of the number of 
letters shared from the previous word and the number of letters between the first dif- 
ferent letter in the new word and its counterpart in the previous word. Note that the 
shaded letters on a line make up the word being encoded, but only the two numbers and 
the letters in the last column (all marked with an asterisk in their table headers) are ac- 
tually stored in the encoded table. The dashes indicate an empty entry (as in the line for 
the word SLY). The first line is all dashes because it does not have a previous line to 
refer to; in practice, all the letters of the first entry must be normally encoded. 


Photo 3: Close-up of an HHC program capsule. The program capsule is actually a stan- 
dard 24-pin integrated circuit with its pins curled around a plastic harness. Its length is 
3.65 ст (1%, inches). 
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Photo 4: The Quasar HHC connected directly to its acoustic coupler. The combina- 
tion, which is also available in the Panasonic HHC system, is a self-contained portable 
computer terminal. 


The computer executes 
a FORTH-like language 
called SNAP. 


when you enter the deletion mode, 
the cursor changes to a rectangular 
outline cursor. These useful features 
give you visual feedback regarding 
the mode that the computer is in. 

Other keyboard-related features 
are the search and locate commands 
available within the memory bank 
electronic file system. These features 
are available in two modes—context 
and initial search. А context search 
searches for a match to the given 
character string anywhere in the file, 
while an initial search searches for a 
match beginning with the first char- 
acter of each record in the file. The 
former method allows maximum 
searching power, but the latter pro- 
vides a faster search when the posi- 
tion of the string to be matched is at 
the beginning of each record (eg: 
when the file contains last names and 
telephone numbers and you are given 
the last name). 

Other strong keyboard features of 
the HHC are the size and placement 
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of certain keys. The SPACE and 
ENTER keys are in their traditional 
positions, and both are wider than 
the other keys for ease of use. Also 
notice from photo 1 that the CLEAR, 
ON, and OFF keys are located five 
rows to the right of the rightmost let- 
ter key, and at least two rows to the 
right of any other key. Although the 
consequences of hitting these keys by 
accident are less critical than on other 
personal computers (more on that 
later), the keys were placed there to 
minimize the danger. 

Finally, the behavior of the SHIFT 
and LOCK keys should be mention- 
ed. In applications where the pro- 
gram differentiates between upper- 
case and lowercase letters, an upper- 
case letter is obtained by hitting the 
SHIFT key, followed by the key to be 
shifted. The HHC is locked into up- 
percase by hitting the LOCK key after 
the SHIFT key. You can return to 
lowercase by hitting either the SHIFT 
or LOCK keys. The LOCK key can 
also lock the four cursor-control keys 
and the INSERT and DELETE keys. 


The Menu and Other Features 

To allow for use of the Panasonic/ 
Quasar HHC with minimal prior 
knowledge of the machine, all func- 


tions are selected via a set of nested 
menus. The first menu that appears 
when the computer is turned on is 
called the primary menu. ]t displays 
the available internal and capsule 
program choices (eg: clock /secretary, 
program capsule, etc) with a 1-digit 
number assigned to each. A choice is 
selected by pressing the correspon- 
ding digit key. If the selected applica- 
tion allows choices of its own, its 
menu is displayed in the same way. 
This process is repeated until an ex- 
ecutable program is reached. Pressing 
the CLEAR key causes the HHC to 
display the second menu (the one 
immediately after the primary menu). 
Pressing the CLEAR key twice causes 
the HHC to return to the primary 
menu. 

The HHC computer contains a 
piezoelectric beeper that can produce 
either a click (to provide audible feed- 
back to an event, usually a keypress) 
or a tone within a four-octave range. 


Squeezing More into Less 

There has been recent publicity on 
threaded languages—most visibly 
FORTH. (See the special language 
issue on FORTH, August 1980 
BYTE.) Threaded languages offer 
program compactness and speed of 
execution halfway between those of 
machine language and a high-level 
language like BASIC, while offering 
the programming ease and language 
transportability of high-level lan- 


guages. 

The Quasar/Panasonic HHC is 
actually a hardware machine that 
executes a FORTH-like language 
called SNAP, in addition to 6502 ma- 
chine code. The HHC uses SNAP for 
every function that it performs, from 
the display of characters on the LCD 
readout to the handling of interrupts 
from the peripherals. When timing is 
critical in a specific routine, such as 
interrupt handling for high-speed pe- 
ripherals, SNAP allows any portion 
of itself to be coded in assembly 
language for maximal speed. 

SNAP, like other threaded lan- 
guages, is defined in terms of a given 
set of operators (which are analogous 
to the operation codes of a given 
microprocessor). SNAP programs are 
simply lists of these operators, so 
these programs (including applica- 
tions programs embedded in program 
capsule ROMs) may be used without 
change on any machine that executes 
the SNAP language, provided no ma- 


chine code is used. This protects the 
sizable programming effort put into 
the HHC against hardware innova- 
tions in future versions of the HHC, 
while maintaining a body of pro- 
grams that execute quickly and use 
little memory. 

Another way in which the execu- 
tion time of programs is decreased is 
through the use of interrupts for the 
HHC keyboard and all peripherals. In 
contrast to other computers which 
use polling (ie: they periodically 
check the device to see if it needs 
computer time), the HHC peripherals 
and keyboard generate interrupts 
when they require attention from the 
6502 microprocessor. In this way 
several peripherals can be serviced at 
once. The HHC slows down only 
when it is interrupted to do specific 
work and is therefore faster than 
computers that waste time polling in- 
active devices, The HHC peripherals 
that require serial data all use 
separate UART (universal asyn- 
chronous receiver-transmitter) in- 
tegrated circuits for this purpose. 

Given the 64 K-byte maximum ad- 
dressing ability of the 6502 
microprocessor, the ННС must 
somehow pack more memory into 
less space. It does so, using the 
familiar technique of bank-switching. 
Three banks of memory, hexadecimal 
2000 to 3FFF, 4000 to 7FFF, and 8000 
to BFFF, are bank-switched. This 
means that several blocks of up to 
16 K bytes of memory could be 
assigned to one of the above address 
areas, with electronic circuitry en- 
abling only one such block to be 
active at a time. 

Тһе program capsules that insert 
into the back of the HHC all map into 
the same 16 K-byte address area: 
hexadecimal 4000 to 7FFF. Only one 
capsule is active at a time and is 
selected from the HHC primary 
menu. This area is also used for user 
data and programs. 

The 16 K-byte area from hexa- 
decimal locations 8000 to BFFF is used 
for external programmable memory 
banks. Since this bank is in a different 
address area from ROM banks, many 
ROM-based programs can reference 
data in programmable memory with- 
out bank-switching. 

The 8 K-byte address area (from 
hexadecimal locations 2000 to 3FFF) 
is used by the specialized firmware 
that is contained in each HHC 
peripheral. When a given peripheral 
is being used, the firmware that con- 
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Letter Huffman Code 


Bit(s) to 


Code Ва Matched Comments 


-no match 

-no match 

- matches ! 

- no Match 
(10111 01 -no match 
(0111 011 -no match 
(110111 0111 -matches М 

(I) (М) done - message is ІМ 


Q 100111 0 
0100111 01 


0100111 010 


Table 1: Ап example of Huffman coding. Table 1а shows ап example Huffman 
code for several letters. Table 1b shows how the code 0100111 is decoded into the 
letters Ї and М. Bits are taken from the left side of the remaining binary string until 
the sequence of bits matches one of the table entries. Notice in table 1а that the 
code for no letter is a beginning substring of the code for another letter. (This, for 
example, accounts for the fact that no letter is given to the bit string 011—it would 
conflict with 0110, the code for the letter O.) Every Huffman code (of which there 
are an infinite number) is constructed so that no two letters can be confused with 
each other. If the letters are assigned codes in the order of their decreasing fre- 
quency for the text to be decoded, a Huffman code permits the maximum data 
compression possible. 


Number of Bits 
in Ordinary Look-up 
Table {= N2") 


Number of Bits 
In New Permutation 


Ашот 
(F(N) = 2" + 2F(N — 1)) 


1 
6244 


Number of Elements 
іп Table ( = 2^) 


Table 
Rank (N) 


352 = 64 + 2(144) 


Table 2: Efficiency of the permutation algorithm given in figures 2 through 4 and 
the text box. As can be seen from the last two columns, this algorithm uses fewer 
bits to define a given permutation, The ordinary look up table uses a table 2” 
entries long by N bits long to look up the value (from 0 to 2" — 1) that a given 
element (in the same range) is permuted to. 


trols its communication with the 
HHC is selected and used. This area 
also contains the memory-mapped 
contents of the video display when 
the HHC is connected to the color TV 
interface. 

In both 16 K-byte bank-switched 
areas it is possible to reference a pro- 
gram or a program/data combination 
that is more than 16 K bytes long. 
The program (or program and data) 


is divided into 16 K-byte blocks, all 
of which map into the same area. 
Under program control the software 
can then jump between 16 K-byte 
blocks by writing the appropriate 
value to a location in the HHC that 
determines which block is currently 
selected. 


Text Compression in the HHC 
The increase in data storage caused 
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Figure 2: Two possible outcomes for the 
permutations of a two-element list. See 
the Mapping Algorithm text box for 
further details. 


by the use of SNAP and 16 K-byte 
program capsules is significant. But 
the increase caused by the use of data 
compression techniques is even more 
significant, almost doubling the 
amount of information that can be 
stored in an HHC data capsule. A 
variable word-length code and in- 
creased data compaction through 
context are the two techniques used. 

In traditional data storage, one 
character of information is stored in a 
byte (or 8 bits or binary digits) of 
computer memory. Letters, numbers, 
and punctuation are stored in the 
ASCII (American Standard Code for 
Information Interchange) format, 
which uses 7 bits per character. Using 
a method developed by Friends Amis 
that modifies what is called a Huff- 
man code, variable bit-length codes 
can be devised for the characters to be 
encoded such that frequently used 
characters will be given shorter codes 
(called codons), thus decreasing the 
average number of bits used per 
character, Table 1 shows an example 
of a standard Huffman code (there 
are an infinite number of such codes). 

Because of this variable-length 
coding, the computer's memory is 
seen as a long string of bits, Bits are 
read from left to right (figuratively 
speaking) until the bits read match 
the codon for any character in the set. 
(Codons are generated by rules that 
guarantee that a beginning string of 
bits can match the codon of only one 
letter in the set.) Codons are also 
devised so that the most frequently 
used letters have the shorter represen- 
tations and are also near the top of 
the look-up stack. Because the num- 
ber of look-up entries read before a 
match occurs is kept to a minimum 
(on the average, slightly more than 
eight entries), the decoding process 
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does not slow the machine down. 

А further measure of compression 
is made by modifying the look-up 
procedure to be sensitive to the con- 
text of the previous letter. For exam- 
ple, even though the most frequently 
used letters in normal English text are 
(in decreasing frequency) E, T, I, O, 
N, and so on, if the previous letter 
looked up was Q, then the letter U is 
most probably the next letter and so 
should be close to the beginning of 
the look-up table. Within the HHC, 
the letter-decoding routine uses the 
previously decoded letter to index 
one of several look-up tables. In this 
way, encoded characters can be re- 
presented in even fewer bits than 
would otherwise be possible using 
straight frequency-determined co- 
dons. 

Two more techniques are used 
within the HHC to decrease the 
number of bits used to represent 
character information to a final 
density of just over 4 bits per char- 
acter. Although these techniques 


The Mapping Algorithm 

It is sometimes profitable to 
maintain a list of words in alpha- 
betic order but to be able to 
retrieve them in some other pre- 
specified order. The problem then 
becomes one of finding the most 
compact way of specifying a. per- 
mutation of N elements from (1, 2, 
3, ., М) to some other ordering. 

The algorithm used within the 
Panasonic/Quasar HHC requires 
that the list be a power of 2 (ie: 
have 2, 4, 8, 16, 32, 64,... ele- 
ments). The algorithm can be con- 
sidered as a recursive set of pair 
switchings, The permutations of a 
list of two elements can be re- 
presented by 1 bit of informa- 
tion—say, a 0 to represent that the 
elements are not switched, eg: (1, 
2) becomes (1, 2); and a 1 to repre- 
sent that the elements are switch- 
ed, eg: (1, 2) becomes (2, I). This is 
represented pictorially in figure 2, 
where a box represents 1 bit of in- 
formation. 

The diagram in figure 3a is used 
with a list of four elements. The 
upper-lefthand box is always filled 
ín with an equal sign (ж), Тһе їп- 
put arrangement, usually (1, 2, 3, 
4), is substituted for INI thru INA, 
and the desired permutation is sub- 


were developed to deal with alpha- 
betized lists of words (for the Friends 
Amis language translator), it is possi- 
ble to use them to compress nonal- 
phabetized text in some situations. 
The first technique replaces the 
beginning of each word (except the 
first word in a list) with two numbers. 
The first number tells how many let- 
ters to borrow from the previous 
word. The second number tells how 
many letters away the first non- 
matching letter is from its counterpart 
in the previous word. For example, if 
the words are SMALL and SMART, 
the following is stored for the word 
SMART: 3 (telling the computer to 
borrow SMA from the word 
SMALL); 6 (telling the computer to 
count forward six letters from the L in 
SMALL to arrive at the R in 
SMART); the encoded letter T 
(ending the encoding of the word 
SMART). (See figure 1 for other ex- 
amples.) Because the two numbers 
(contained in 3 and 4 bits, respective- 
ly) take up fewer bits than the letters 


stituted for OUTI thru OUT4. The 
boxes in the first and third columns 
are filled in with either equal signs 
(=) or cross signs ( X), leaving the 
boxes in the second column for 
last. 

Consider the example of permut- 
ing the list (1, 2, 3, 4) to become (4, 
1, 3, 2). Given the interconnections 
between boxes and the constraints 
given above, the only path that 
can be taken from 1 to I goes 
through the top middle box (in a 
manner not yet specified) and to 
the righthand side through a cross 
in the upper-right box, as shown in 
figure 3b. In figure 3c, the element 
4 is traced from box А to box B. 
Similarly, element 3 is traced from 
box B to box C, and element 2 is 
traced from box B to box 5, where 
we started. 

Given the conditions shown їп 
figure 3c, it is a simple task to fill 
in the middle columns, thus com- 
pleting the diagram. The fínished 
diagram is shown ín figure 3d. 
Through use of this diagram, the 
list (1, 2, 3, 4) can be permuted to 
the list (4, 1, 3, 2) using 6 bits of in- 
formation {1 bit for each of the six 
boxes). 

Study of an eight-element list ex- 
ample illustrates the recursive 


they replace, this method can repre- 
sent the same text in fewer bits. 

The last technique saves space in 
that it allows alphabetized lists to be 
used in a different order. (For exam- 
ple, in language lists a given set of 
words is mapped from the sequential 
order in its alphabetized list to a 
semantic order in a list of words of 
equivalent meaning available in each 
language list; this is done so that the 
computer can translate a given word 
to its equivalent in another language.) 
With this technique, a list of 2" 
elements can be permuted into any 
other arrangement of the same ele- 
ments by a relatively small number of 
bits of information (see table 2). Refer 
to the Mapping Algorithm text box 
for the details of this algorithm. 


The Real-Time Clock 

One of the most important internal 
features of the Panasonic/Quasar 
HHC is its real-time clock and event 
sequencer, The real-time clock exists 
in memory as a 40-bit number stored 


method that is used to generate the 
final structure for longer lists. 
Figure 4 shows a mapping of the 
list (1, 2, 3, 4, 5, 6, 7, 8) to (6, 3, 8, 
1, 7, 5, 4, 2). As before, box 5 is 
marked with an equal sign. Boxes 
in the first and last columns are 
then filled in; this can even be done 
with no knowledge of the contents 
of boxes X and Y. The boxes А 
through С are filled in alpha- 
betically. Note that when these 
boxes are filled, the boxes X and Y 
become "black boxes" that map 
four-element lists into another 
ordering. These boxes are then 
solved as shown in figure 3, and 
the permutation of eight elements 
is now solved. The final solution 
has twenty boxes: eight as shown 
in figure 4, plus six boxes each for 
boxes X and Y. 

Larger lists are solved in an ana- 
logous way, with a list of 
elements first filling the 2" boxes in 
the first and last columns, followed 
by the solution of the two middle 
boxes, each of which permutes a 
list of 2" ' elements. Table 2 shows 
the number of boxes (or bits) nec- 
essary to solve larger permuta- 


Figure 3: Solving a four-element permutation problem as a network of binary deci- 
sions. Figure За shows the initial configuration used іп the solution of any four-element 
permutation. Figures 3b, 3c, and 3d show steps in the solution of this problem. See the 
Mapping Algorithm text box for further details. 
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їп 5 contiguous bytes of program- 
mable memory, supported by a hard- 
ware counter that can be preset. Ап 
increment of one unit in this number 
represents a time change of 1/256 sec- 
ond (about 4 milliseconds), so that 
the 40-bit number represents the 
number of 1/256 second intervals 
that have elapsed since the computer 
was permanently turned on. (Given 
the above figures, a 40-bit number 
will represent a time period of ap- 
proximately 139 years.) 

In keeping with the design philos- 
ophy of burdening the 6502 micro- 
processor with as few tasks as possi- 
ble, the real-time clock was designed 
to require the generating of as few in- 
terrupts as possible. Another area of 
memory contains a signed 23-bit 
counter circuit that automatically 
counts down to 0 at a rate of one 
count every 1/256 second. Normally, 
when this timer reaches 0 (once every 
21*/256 seconds, or about 9 hours), it 
generates an interrupt that adds the 
same amount (about 9 hours) to the 
40-bit clock number. However, if any 
program needs to access the real-time 
clock, the appropriate count based on 
the value in the 23-bit counter can be 
. added to the 40-bit clock number and 
the 23-bit counter can be cleared, thus 
updating the clock to its correct 
value. 

Associated with the real-time clock 
is an event queue in which future 
events are stored as 40-bit numbers 
along with instructions to be carried 
out when the 40-bit clock number 
reaches that value, Internally, the 
operating system software can use 
this event queue to manage a set of 
asynchronous events with a mini- 
mum of processing. Application pro- 
grams can use the event queue, as can 
users programming on the HHC. 


Design for Component 
Interaction 

The Quasar/Panasonic HHC was 
designed to be compatible with both 
existing and future hardware and 
software. Because of this, the mem- 
ory usage of the computer had to be 
planned to provide maximum flex- 
ibility. 

In most microcomputer systems, 
there are fixed memory locations or 
I/O (input/output) ports assigned for 
specific hardware peripherals. The 
limitation of this approach is that the 
entire memory mapping must be fore- 
seen; otherwise the ability to include 
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Data compression 
techniques іп the com- 
puter almost double 
the amount of Informa- 
tlon that can be stored 
In a given number of 
bits. 


future peripherals is questionable, 
The HHC does not make any fixed 
assignments. Instead, 4 bytes for each 
peripheral are dynamically assigned 
as I/O and status locations for all cur- 
rently connected peripherals each 
time the clear key is pressed, so any 
number of different peripheral types 
can be accommodated without run- 
ning into memory map conflicts. 

This flexible system of directing in- 
put and output allows the HHC to 
offer a more commonsense approach 
to dealing with devices like printers, 
modems, LCD displays, and other 
devices. In most computers, special 
commands must be given to direct in- 
put and output to specific devices, 
and even then you may not be able to 
distribute it to several devices. For ex- 
ample, a special command, LPRINT, 
must be used to get either the Radio 
Shack TRS-80 or the Atari 400 or 800 
to print information on their 
associated printers, and it is impossi- 
ble to get a program to print on both 
the video display and the printer 
without using both PRINT ала 
LPRINT statements. With some limit- 
ations this can be done with the 
Apple computer, but only with the 
correct interface board апа the 
correct РЕ М command. 

The attitude taken by Friends Amis 
is that you shouldn't have to 
remember extra information (which is 
often complicated by being condi- 
tional on what the computer is cur- 
rently doing). With the HHC com- 
puter, the use of I/O devices can be 
changed by pressing the I/O key and 
enabling or disabling the appropriate 
devices from a menu displayed by the 
HHC. You can even, for example, in- 
terrupt a running program to enable 
the printer, and resume the program 
without error; from that point on, 
both the current display device (the 
LCD display, color TV, or other 
device) and the printer display 
whatever the program tells them to. 
This method allows HHC programs 


to be independent of the I/O devices, 
and it allows the use of future 
peripherals with current software. 


Application Software 

The Panasonic/Quasar HHC in- 
cludes several application programs 
that are contained in the same built-in 
read-only memory devices as the 
operating system. These programs 
implement a calculator, a clock/ 
secretary, and an electronic file sys- 
tem and editor. Each of these pro- 
grams is called from the primary 
menu of the HHC. 

The calculator program, when 
selected, transforms the HHC into a 
standard four-function calculator 
that adds, subtracts, multiplies, and 
divides. The calculator can store one 
number and has keys to add to, sub- 
tract from, clear, and recall memory. 
It also has a percent key. 

The clock/secretary uses the real- 
time clock that knows the time of 
day, the day of the week, and the 
date (day, month, and year). A clock 
option within the clock/secretary 
allows the time and date to be dis- 
played and continuously updated on 
the LCD display window. Otherwise, 
the clock/secretary can be used to 
keep track of future events. You can 
specify a time for the clock/secretary 
to activate itself, and include an op- 
tional reminder message. When that 
time arrives, the HHC sounds a mu- 
sical tune regardless of its current 
task; you can then perform an "ac- 
knowledge" operation and see the 
message associated with the event. 
The number of events and messages 
that the clock/secretary can hold is 
limited by the amount of program- 
mable memory in the HHC. 

The "memory bank" is the nick- 
name of an electronic file system and 
editor within the HHC. You can enter 
lines (or records) of up to 80 char- 
acters of ASCII information, group 
them to make files, and modify and 
list these files. Any file can be edited 
with a powerful cursor-controlled 
editor that allows insertion and dele- 
tion of characters or lines at the cur- 
rent cursor position. With the 
SEARCH key, you can also retrieve 
records from a file based on a char- 
acter string to be matched. 

Memory bank files can have any 
number of records, with each record 
holding up to 80 characters. The size 
and number of files that can be stored 
depends on the amount of program- 


mable memory in the HHC. The cur- 
rent model of the HHC has somewhat 
less than 1500 bytes of memory for 
this purpose, but the amount of 
memory in the HHC can be expanded 
with а battery-powered 4 K-byte 
memory extender peripheral, Future 
models will accept more program- 
mable memory in the form of cap- 
sules that fit into the same sockets as 
the read-only memory capsules. 


The Extended HHC 

The Quasar/Panasonic HHC, 
when combined with its line of pe- 
ripherals, has the ability to perform 
any function that existing personal 
computers do, while retaining the 
characteristics and advantages of a 
hand-held unit. The following sec- 
tions describe two of the most in- 
teresting peripherals—the color tele- 
vision interface and the modem. 

The color television interface is the 
only peripheral that requires connec- 
tion to an AC power line. But since 
the interface is also connected to a 
color TV, this is hardly a limitation. 
Once the interface is connected, out- 
put can be routed to the TV through 
the use of the I/O key. 

Through the color TV, the HHC 
will display 16 lines of 32 characters 
each. Characters can be displayed in 
several combinations (orange or 
green characters on black, or black 
characters on either an orange or a 
green background). Several kinds of 
Characters can be displayed: upper- 
case and lowercase ASCII letters; 
numbers and punctuation; graphics 
patterns; and katakana characters (a 
set of phonetic characters used by the 
Japanese). All characters are created 
in a 7 by 9 dot matrix. 

The color TV interface offers two 
modes of color graphics: 32 by 64 pix- 
els, or 48 by 64 pixels. The interface 
allows for black and eight colors 
(red, blue, green, yellow, orange, 
magenta, cyan, and buff). 

The color TV interface contains a 
built-in RF (radio-frequency) modu- 
lator, as well as 1.5 K bytes of 
dynamic memory organized as two 
software-selectable screen images. 
The connection from the interface to 
the HHC is an interrupt-driven par- 
allel connection. 

The modem, which connects to the 
HHC through an interrupt-driven 
parallel interface, is acoustically 
coupled to a standard telephone 
handset (see photo 4). Its options— 
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Figure 4: Partial solution of an eight-element permutation problem, Each of the boxes 
in the first and last columns is filled in first. The solution of this problem is then finished 
by the solution of two four-element permutations as given by the numbers on both sides 


of the boxes marked X and Y. 


110 or 300 bps (bits per second) data 
transfer rate, full- or half-duplex 
transmission, answer or originate 
mode, number of start and stop bits, 
and parity—are all selected by soft- 
ware. [n a daring departure from con- 
ventional modems, the HHC modem 
has no visible switches to set any of 
its options. This forces the software 
to control all the options and leaves 
nothing for you to worry with (or set 
incorrectly). 

The HHC modem, like other HHC 
peripherals, is responsible for supply- 
ing standard input and output rou- 
tines, (By using a uniform software 
interface for all peripherals, the HHC 
can be expected to work with periph- 
erals that have not yet been 
designed.) Since the modem can be 
used in several ways, it is supplied 
with a socket in which to place a pro- 
gram capsule for a given application. 
The first capsule to be produced for 
the HHC modem is called "Telecom- 


puting" and it will allow the HHC to 
be used as an intelligent remote ter- 
minal that is connected, through the 
modem, to a timesharing computer or 
data base. The program can be used 
with the small battery-operated 
modem directly connected to the 
HHC, in a hand-held configuration, 
or the printer and TV can be used. 
The telecomputing software can 
use an automatic X-ON/X-OFF hand- 
shaking with a host computer so that 
you can regulate the rate of display to 
your reading speed. This protocol is 
supported by most popular networks 
such as Micronet, The Source, and 
Tymnet. When a printer is not con- 
nected, you can review many lines of 
previous interaction as they appear in 
the LCD display, creating, in effect, a 
virtual printout. Incoming lines 
longer than the 26-character LCD 
display are divided only at blanks. 
This “word-wrap” feature, combined 
with the review mode, assures 
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readability with the 1-line display. 


Background of the HHC 

The HHC was developed as a result 
of a unique union of Japanese and 
American technology. Friends Amis, 
with headquarters in San Francisco, 
contributed the best of Silicon 
Valley —a software-based systems ar- 
chitecture, circuit design, a unique 
operating system and SNAP Іап- 
guage. The company's founders, wiio 
came from Atari Inc, were responsi- 
ble for introducing the now widely 
accepted consumer video games. 
Friends Amis' first product was the 
highly successful language translator 
sold by Craig, Quasar, and 
Panasonic; this product was quickly 
followed by its point of information 
display computer and the HHC 
(hand-held computer). 

Matsushita, the parent company of 
Panasonic and Quasar, in Osaka, 
Japan, brought its unparalleled 
techniques of miniaturization, in- 
dustrial design, quality assurance, 
and the ultimate in highly 


А Fictional Hand-Held 
Computer 

Duncan's Minisec had been a 
parting gift from Colin, and he was 
not completely familiar with its 
controls. There had been nothing 
really wrong with his old unit, and 
he had left it behind with some 
regret; but the casing had become 
stained and battle-scarred, and he 
had to agree that ít was not elegant 
enough for Earth. 

The 'Sec was the standard size of 
all such units, determined by what 
could fit comfortably in the nor- 
mal human hand. At a quick 
glance, it did not differ greatly 
from one of the small electronic 
calculators that had started coming 
into general use in the late twen- 
tieth century. It was, however, 
infinitely more versatile, and 
Duncan could not imagine how life 
would be possible without it. 

Because of the finite size of 
clumsy human fingers, it had no 
more controls than its ancestors of 
three centuries earlier. There were 
fifty neat little studs; each, how- 
ever, had a virtually unlimited 
number of functions, according to 
the mode of operation—for the 
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The HHC, through the 
color television Inter- 
face, can display 16 
lines of 32 characters 
each. 


automated, high-volume, low-cost 
manufacturing —areas in which Japan 
has clearly outstripped the US in re- 
cent years. Putting the best of both 
worlds together has resulted in a 
special product that could not have 
been produced alone: the first hand- 
held computer with bus architecture, 
a powerful operating system, and a 
fast 8-bit microprocessor. 


Conclusions 

eThe Quasar and Panasonic HHCs 
are certainly impressive first entries 
into the new market of hand-held, 
consumer-oriented computers. Great 
emphasis has been placed on human 
engineering. This is important for any 
device marketed to the general 


character visible on each stud 
changed according to the mode. 
Thus on ALPHANUMERIC, 
twenty-six of the studs bore the 
letters of the alphabet, while ten 
showed the digits zero to nine. On 
MATH, the letters disappeared 
from the alphabetical studs and 
were replaced by X, +, +, —, =, 
and all the standard mathematical 
functions. 

Another mode was DICTION- 
ARY. The ‘Sec stored over a hun- 
dred thousand words, whose 
three-line definitions could be 
displayed on the bright little 
screen, steadily roiling over page 
by page if desired. CLOCK and 
CALENDAR also used the screen 
for display, but for dealing with 
vast amounts of information it was 
desirable to link the ‘Sec to the 
much larger screen of a standard 
Comsole. This could be done 
through the unit's optical inter- 
face—a tiny Transmit-Receive 
bull’s-eye operating in the near 
ultraviolet. As long as this lens was 
in visual range of the correspond- 
ing sensor on a Comsole, the two 
units could happily exchange in- 
formation at the rate of megabits 


public, even more so when so many 
functions are being placed into such a 
small package. 

eThe HHC was designed as a basic 
unit augmented by an extensive com- 
plement of peripherals. This "de- 
bundled" approach allows you to buy 
only those peripherals you want, giv- 
ing you a customized computer at 
minimal cost. 

eSeveral innovations in the HHC 
computer allow it to have the power 
of conventional personal computers 
while retaining the portability of a 
hand-held unit. The use of data com- 
pression techniques and program cap- 
sules enables very large amounts of 
data to be contained within the hand- 
held unit. 

eThe HHC is supplied with internal 
application programs that include a 
clock, an electronic secretary that 
reminds you of future appointments, 
and a file system for user data con- 
tained completely within the pro- 


grammable memory of the computer. 
These are nice touches that add to the 


utility of the computer. 


per second. Thus when the 'Sec's 
own internal memory was satu- 
rated, its contents could be 
dumped into a larger store for per- 
manent keeping: or conversely, it 
could be loaded up through the op- 
tical link with any special data re- 
quired for a particular job. 


From Imperial Earth, copyright 
1976 by Arthur C Clarke. 
Reprinted by permission of 
Harcourt Brace Jovanovich Inc. 


[Editor's Note: The ‘Duncan’ refer- 
red to іп the first paragraph is 
Duncan Makenzie, the main char- 
acter їп Clarke's Imperial Earth. 
Duncan's boyhood friend is Karl 
Helmer, a character whose name is 
a variant spelling on that of our 
Founding Editor, Carl Helmers. 
For a humorous (and somewhat 
eerie) commentary on the name 
similarity and the anticipated 
possibility of a hand-held com- 
puter, see Carl Helmers' editorial 
in the April 1977 BYTE (page 6), 
"How I Was Born 300 Years Ahead 
of My Time."] 


eThe HHC retains the contents of 
memory even when it is turned off. In 
addition, you do not lose what you 
are working on if you accidentally hit 
the OFF button. These are important 
features that indicate the amount and 
depth of human engineering that has 
been applied to the design of the 
HHC. 


Another Pocket Computer 

The internal architecture of the 
TRS-80 Pocket Computer is radi- 
cally different from the other 
pocket computers now reaching 
the market. Instead of a single 8-bit 
microprocessor (such as that used 
in the Quasar/ Panasonic HHC and 
the Sinclair ZX-80), the designers 
of the TRS-80 Pocket Computer 
(Sharp Electronics of Japan) decid- 
ed to use two 4-bit micro- 
processors in a unique serial con- 
figuration. 

Both microprocessors are 
custom CMOS (complementary 
metal-oxide semiconductor) in- 
tegrated circuits with built-in 
ROM (read-only memory). The 
purpose of microprocessor 1 is to 
arrange data and make decisions. 
It reads the data that is keyed in or 
fetched from programmable 
memory. It is also responsible for 
parsing arithmetic operations and 


interpreting the syntax of BASIC | 


statements. It then arranges the 
data and provides instruction 
codes to microprocessor 2 through 
a transfer buffer. The actual execu- 


tion of an instruction is performed | 


by microprocessor 2, which also 
updates the display and notifies 


microprocessor 1 that it has finish- | 


ed its function. The respective 
duties of the microprocessors are 
listed at right. 
Memory Organization 

The programmable memory of 
the TRS-80 Pocket Computer is 
contained in four integrated cir- 
cuits. There are three memory ICs, 
each containing 512 bytes of pro- 
grammable memory. The three ICs 
which drive the liquid-crystal dis- 
play each contain 128 bytes of pro- 
grammable memory. Putting it ali 
together, you end up with 1920 
bytes of programmable memory. 
After you subtract memory space 
used for the transfer buffer, input 
buffer, display buffer, fixed mem- 


eThe HHC will be marketed 
aggressively by both Quasar and 
Panasonic. The public reaction to this 
device, which is the first of its kind to 
be marketed on such a large scale, 
will be carefully observed by manu- 
facturers and may determine the ex- 
tent and direction of future consumer 
products in this area. We feel that the 


Panasonic/Quasar HHC is highly 
qualified to receive this scrutiny and 
that the public response will be 
favorable, m 
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Microprocessor 1 
Key input routine 


Acknowledgment of the 
remaining program 


One instruction to one 
program step incorporation 


Interpreter: 

Program execute statement 
Cassette control statement 
Command statement 
Printer control (reserved) 


Execution of manual 
operation 


Power shut-off control 


Clock stop control 


ories, and reserved keys, you end 
up with 1424 bytes of user-address- 
able memory. Into this space you 


can easily fit a BASIC program of 
around 250 lines (average 


length)...SMm 


Microprocessor 2 


Display processing routine 
Input buffer 
Computational result 
Error 


Arithmetic routine 
Character generator 
Cassette routine 
Print routine 


Buzzer 


Recognition of printer 
(reserved) 


Power off 


Clock stop 
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"Here's the best 
Now you can 
carry one 
home.” 


yet about 


Right now, in selected electronics 
supply stores across the country, Fluke ts 
introducing a new line of low-cost DMM's: 
the Fluke Series D. With their distinctive 
dark cases and full range of accessories, 
these five DMMs are designed to meet 
the test and measurement needs of the 
uncompromising service technician, home 
hobbyist, student or working engineer. 

Fluke perfected the handheld DMM 
and set tough standards for accuracy and 
reliability that have made analog meters 
obsolete, and other digitals seem clumsy 
by comparison. 

You've probably heard about their 
superior electrical performance, mechanical 


| | ШІН, 
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If your dealer doesn't carry Series D Multimeters 
yet, call this number. We'll be happy to tell you 


who does. 1-800-426-9182 


ruggedness and environmental endurance. 
And now you can see for yourself at 
your favorite electronics dealer why Fluke 
DMM 5 have become the professional's 
choice the world over. 

Series D Handheld Models. 

D 800: Fluke's lowest-priced DMM, easy 
to operate, with six functions, 24 ranges 
and 0.5% dc voltage accuracy. Guaranteed 
a full year by Fluke. А sure-fire solution 
to basic measurement needs. $125.* 

D 802: Basic dc accuracy of 0.1% and 
conductance for high resistance measure- 
ments to 10,000 М9 make this multimeter 
a solid price/performance value. $179.* 


| {ү ғ . 


D 804: A powerful, versatile handheld 
DMM with nine functions, 26 ranges, 0.1% 
basic dc accuracy and more. Direct 
temperature readings in С with K-type 
ples; peak hold on voltage and 
current functions; even an audible indicator 
for instant continuity and logic level 
detection. Available January 1981. $229.* 


Series D Bench/Portables. 

D 810: By means of a Fluke-built hybrid 
converter, this multi-purpose DMM delivers 
True RMS measurements of ac voltage and 
current with speed and precision. Also 


features conductance, 0.1% basic dc accuracy, 


an extra 10А range and diode test. $259.* 


D 811: Same performance features as 

the D 810 with the added convenience of 
battery power. Rechargeable "C" size Ni- 
Cad batteries deliver up to 40 hours 
continuous operation. $299.* 


Series D Accessories. 


A wide range of accessories to extend 
the measurement capabilities of your 
Series D Multimeter is available, including 
temperature and current probes, carrying 
cases, deluxe test leads and thermocouples. 

With Series D Multimeters so easy to 
find and economical to own, Fluke has 


made selecting the nght DMM much simpler. 


This is your opportunity to own a Fluke. 


*suggested US. list price. 
For technical data circle no. 
Circle 24 on inquiry card. 
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Electromagnetic Interference 


You may have noticed that certain 
household appliances such as a 
microwave oven or tools such as a 
power saw affect television reception 
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when they are running. This televi- 
sion interference, or TVI, is caused by 
the electromagnetic energy which is 
radiated when these electrical devices 
are in use. The general term used to 
describe such noise is EMI (elec- 
tromagnetic interference). 

EMI emanates from both natural 


[ot fi | 


and artificial sources. Natural ter- 
restrial EMI sources include lightning 
discharges, precipitation, and storms. 
Man-made EMI can come from 
electrical-power systems, rotating 
electrical machinery, gaseous- 
discharge systems, апа electronic 
equipment such as radar, computers, 
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Photo 1a: To illustrate the effects of radiated and coupled interference, a portable TV set is placed next to an operating TRS-80 Model 
I computer. The result is a very snowy picture, primarily the result of radiated noise. Also note a slight blurring of the characters on 
the TRS-80 display screen. A beat frequency caused by magnetic coupling between the two video displays causes the TRS-80 screen 
image to shake. In a longer exposure, the characters would be illegible. 
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and television transmitters, Natural 
EMI is usually beyond man's control, 
and attempts to reduce it must be 
centered on the susceptible equip- 
ment. Man-made EMI, on the other 
hand, can be suppressed at the 
source—this is the most satisfactory 
way to eliminate interference. 

Various forms of EMI are a major 
concern today due to the rapid 
growth of digital electronic process- 
ing in business, industrial, and home 
environments, My mail has been 
overflowing with questions on 
computer-related interference. The 
letters have been almost evenly divid- 
ed between readers who require help 
in cutting down the EMI emitted from 
their computers and those concerned 
with their computers’ own suscep- 
tibility to noise. 

The problem has received con- 
siderable news coverage lately, due to 
the FCC's (Federal Communications 
Commission's) stepping in to regulate 
noise emissions from personal com- 


The relative effect of 
capacitive coupling of 
nolse is dependent 
upon the distance 
between conductors. 


puters and other electronic equip- 
ment. In the past, only equipment in- 
tended for certain military applica- 
tions had to meet EMI limitations. 
The few EMI filters that were in- 
stalled were primarily intended to 
protect the equipment in which the 
filters resided from the effects of EMI 
generated by external sources, enter- 
ing through the AC (alternating cur- 
rent) power lines. 

Little if any thought was given to 
attenuating electrical noise which was 
generated within the equipment, leak- 


MM 
Photo 1b: Demonstration of the effects of shielding. We have added a line filter to eliminate conductive interference to the setup of 
photo 1а. In addition, two grounded copper sheets, one under the portable TV set and one to the left of it against the side of the 
TRS-80 video monitor, protect the TV set from radiated noise. The results can be seen as greatly improved picture quality. 


ing out through a variety of coupling 
paths. Because of the large volume of 
complaints about EMI that have 
reached the FCC, the Commission 
has set new regulations on the max- 
imum level of electrical noise that can 
be emitted from electronic equip- 
ment, These regulations took effect 
on January 1, 1981. (See "FCC 
Regulation of Personal- and Home- 
Computing Devices" by Terry G 
rin September 1980 BYTE, page 
180. 

But what about the equipment you 
own now? What if you have an im- 
mediate noise problem? Where do 
you start to solve the problem? How 
do you detect where the noise is com- 
ing from? How do you break the path 
between the noise source and the af- 
fected receiver? Should you put noise 
filters on every electrical outlet in the 
house? How does shielding work? 

Answering all these questions 
could easily fill a book. However, 
because EMI is such a pressing prob- 
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SIMPLY 


BEAUTIFUL. 


CF&A furniture looks terrific. But beauty is more than skin deep. 
That's why our line of desks, stands, and enclosures also fea- 
tures rugged construction, low cost, and quick delivery. In а 
wide range of sizes and configurations. With accessories to 
meet your individual requirements. With a smile and a thank you. 


Call CF&A. We make it simple. We make it beautiful. 


ЕА 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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The three forms of 
nolse coupling are con- 
ductive, common- 
impedance, and 
radiated-field coupling. 


lem for many computer owners, | 
think it needs to be addressed 
nonetheless. 

This article is intended as an in- 
troduction. While not endeavoring to 
cover all sources and solutions, it will 
outline the common causes and paths 
of noise and suggest possible methods 
for controlling interference. For that 
reason, [ am not limiting the discus- 
sion merely to computer-generated 
EMI and related suppression 
methods. I hope the result will be a 
better understanding of the entire 
problem. 

First, a few definitions: 


eNoise: any electrical signal present 
in a circuit other than the desired 
signal. 

Noise Path: the coupling medium 
that conducts the noise from the 
source to the receiver. 

e Interference: the undesirable effect 
of noise. 

eSusceptibility: the capability of a 
device or circuit to respond to un- 
wanted electrical noise. 

e Receiver: any circuit or device be- 
ing affected by interference. 


If you own a typical computer pur- 
chased before the FCC regulations 
went into effect, then you no doubt 
have noticed that it emits con- 
siderable EMI. Depending upon the 
manufacturer and configuration of 
the system, the extent of the noise 
may range from a little extra fuzziness 
in television pictures to an actual 
blackout of TV reception. The effect 
upon nearby television sets is depen- 
dent upon the level of the emitted 
noise, the susceptibility of the 
receiver, and the coupling channel 
which conducts the noise from the 
source to the receiver. 


Noise Coupling 

In order e noise to be a problem, 
there must be a noise source, a re- 
ceiver that is susceptible to the noise, 
and a coupling channel that transmits 
the noise to the receiver. The relation- 
ship is shown in figure 1a. 

We start to analyze a noise prob- 


Introducing 
quality print at matrix speed. 
г only 51295. 


Until now, word processing output 
was а slow, expensive proposition. You 
could pay thousands for a slow, letter- 
Quality character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger" 460 
offered you a better choice. 

The new Paper Tiger 460 is the first 
matrix printer with high-density dot 
matrix characters plus high speed. Ata 
low price. 

The secret? A unique nine-wire, stag- 


And its simple, chassis-mounted 
cartridge ribbon lasts up to four times 
longer than cassette or spool ribbons. 


Paper Tiger 460 is the one printer 
that gives your Apple! TRS-80, tor 
other small business computer Goth 
data processing and word process- 
ing output. At a price you can afford. 
Get your paws on Paper 

Tiger 460, and join the tens of 
thousands of satisfied Integral 

Data Systems users. For the 


gered matrix head provides overlap- name of the Paper Tiger dealer 
ping dots in both horizontal and nearest you, call us toll-free: 
vertical planes. The result is 800-343-6419 (in Massachu- 


dense, high-quality characters 
you'll be proud to show off. 
What's more, Paper Tiger 460 
gives you a combination of fea- 
tures simply not available on any 
other printer, at any price. Like 
bi-directional, logic-seeking print- 
ing at soeeds in excess of 150 
characters per second. Micro- - 
processor electronics, with built-in diag- 
nostics and self-test. Proportional spacing. 
Autornatic text justification. DotPlot" high 


setts, Alaska, and Hawaii: (617) 
937-7610). Or, write for com- 
plete specifications. Integral 
Data Systems, 14 Tech Circle, 
Natick, Massachusetts 01760. 


Integral Data Systems stands rez 
performanoe printers ideally s 
printer, the IDS 460, offers feat 


Automatic proportional spacing 
processing systems, plus the oap 
resolution of 84 by 84 dots per 


Paper Tiger 460 Print Sample 


resolution graphics option. 85939 and paral- 
lel interfaces. Ала more. 

But its most important feature is high relia- 
bility. Paper Tiger 460 is designed to be 
tough and dependable. It has rugged, 
stepper-motor head and paper drives. 

A new rugged ballistic-type print head. 


"Suggested singie-unil 11,5. retail ресе. 
t^pple i5 a trademark of Apple Computer Inc. 
$TRS-80 15 a trademark of Radio Shack, à division of Tandy Corp. 
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lem by defining what the noise source 
is, what the receiver is, and how the 
source and receiver are coupled 
together. It follows that there are 
three ways to break the path: 


1. The noise can be suppressed at the 
source. 

2. The receiver can be made insen- 
sitive to the noise. 
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Photo 2: The simplest method of noise reduction is to use capacitors as simple filters. 
This photo shows two 0.1 pF, 1000 V capacitors used to filter the AC power line in a 
video terminal. 


3. The amount of energy leaking 
through the coupling channel can be 
minimized. 


There are three forms of noise 
coupling: conductive, common- 
impedance, and radiated-field cou- 
pling. Figure 1b demonstrates a 
typical situation. In this circuit, the 
commutator noise generated from the 


2 «ШЕ 


Photo 3: Commercial power-line filters from Corcom Inc, 2635 North Kildare Ага, 
Chicago IL 60639. Prices range from $10 to $20. 
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motor is both conducted along and 
radiated from the leads going to the 
motor-control circuit. Also, the 
motor control and the television 
receiving set are plugged into the 
same long extension cord, so they 
share a common line impedance. The 
coupling channel consists of: 


econduction on the motor power- 
supply leads 

eradiation from the leads 

е соттоп line impedance 


To eliminate the motor's influence on 
the TV, all three parts of the coupling 
path must be broken. You can apply 
EMI controls to any or all of these 
elements, 


Conductive Coupling 

Conductively coupled noise is 
often overlooked. A wire passing 
through a noisy environment picks 
up noise either by capacitive or 
magnetic coupling and conducts it to 
another circuit. A simple representa- 
tion of capacitive coupling between 
two conductors is shown in figure 2. 
When the resistance from conductor 2 
to ground, Е, is large, the voltage 
coupled from conductor 1 to conduc- 
tor 2 is defined as follows: 

Сіз 


Vy =f — АУ 
С + Са 


where C; is the stray capacitance bet- 
ween conductors 1 and 2, Cig is the 
capacitance between conductor 1 and 
ground, Cag is the capacitance be- 
tween conductor 2 and ground, R is 
the resistance from conductor 2 to 
ground, V, is the interfering voltage, 
and V, is the noise voltage produced 
on conductor 2. 

Even though this may appear small 
(perhaps a few microvolts), 
remember that some receivers 
amplify input signals thousands of 
times. А few microvolts of noise on 
the antenna terminals of a television 
set could easily be greater than the 
desired video signal. 

Figure 3 shows the effect of conduc- 
tor spacing on capacitive coupling. 
The coupling factor is said to be 0 dB 
(decibels) when the two conductors 
are separated by a distance equal to 
three times the conductor diameter 
(for 22-gauge wire, d=0.71 mm or 
about 0.028 inches); the factor 
decreases rapidly as the spacing in- 
creases. Separating wires reduces the 
capacitive coupling between them. 
However, little is gained by spacing 
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Introducing the new Paper Tiger" 
445 with the most rugged printing 
mechanism ever put in a low-cost 
matrix printer. 


The 445 comes with a reliable ballis- 


tic-type print head and an advanced 
cartridge ribbon that lasts four times 
longer than many cassette or spool 
ribbons. Two separate heavy duty 
motors drive the print head 

and advance the paper. Plus you get 
true tractor paper feed. 

And the new 445 gives you the per- 
formance you expect from the Paper 
Tiger family of printers. You can soft- 
ware-select character sizes, print 
80- and 132-column formats, adjust 
paper width and length, even gen- 
erate six-part business forms. АШ at 
unidirectional print speeds to 198 
characters per second. 
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Need more stripes? Specify DotPlot", 
a sophisticated raster graphics option. 

If you've got an Apple**, TRS-80*** 
or other personal computer, get your 
paws on the tough new Paper Tiger™ 
445 trom IDS. 

The people who invented low-cost 
matrix printing just growled. 

Call TOLL FREE 800-258-1386 (in 
New Hampshire, Alaska and Hawaii, 
call 603-673-9100.) 

Or write: 

Integral Data == 
Systems, Inc., E 
Milford, New 
Hampshire 
03055. . 
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| 


e» Data Systems, Inc. 


*Suagesied U.S. retail price. 


** Apple is a trademark of Apple Computer Inc. 
***TRS-80 is a trademark of Radio Shack, a division of Tandy Corp. 


NOISE ын COUPLING 


Figure 1a: The general case of the transmission of electrical noise. 
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Figure ib: A typical noise-coupling situation: commutator noise generated by the motor 
is conducted along and radiated from the connecting leads. Common line impedance 
shared by the receiver (a television set) and the motor cause motor noise to be imposed 
on the receiver's power input. 


CONDUCTORS 


"Ж + аа а 4 
C stray capacitance between 1 2 
conductors 1 and 2 
Cg ™ capacitance between conductor C12 


1 and ground 
C16 
T | 


Сы — capacitance between conductor 
Figure 2: Representation of capacitive coupling between two conductors. The defini- 


2 and ground 
К —resistance from conductor 2 to 
tions of the symbols are listed above. 


ground 
V, = interfering voltage у, 
Vy, noise voltage produced on 

conductor 2. 


SEPARATION О FOR 22-GAUGE WIRE (INCHES) 
0 1/8 1/4 1/2 1 
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COUPLING FACTOR 
L 
a 


-12 
Figure 3: The relative effect of capacitive coupling of noise is dependent upon the 


distance between conductors. In the chart shown, for 22-gauge wire, coupling is signifi- 
cant only when the conductors are closer together than 25 mm (1 inch). 
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the conductors more than 40 
diameters apart (about 25 mm or 1 


inch). 


Magnetic Coupling 

Magnetic coupling is also a prob- 
lem. When a current flows in a closed 
circuit, it produces a magnetic flux 
which is proportional to the current. 
If two wires are parallel, the flux pro- 
duced in one wire will induce a 
voltage in the second wire. This in- 
duced voltage constitutes noise. 
When you are running wires between 
sensitive electronic components, 
avoid laying signal wires parallel to 
noisy, high-current AC power lines. 
If a signal line must cross a power 
line, have it do so at a right angle. 


Common-Impedance Coupling 

Common-impedance coupling oc- 
curs when currents from two different 
circuits flow through a common im- 
pedance. Two examples of this type 
of coupling are shown in figures 4 and 
5. In figure 4, the ground currents of 
both circuits flow through a common 
ground impedance. The ground 
potential of circuit 1 is modulated by 
circuit 2, and vice versa. Апу fluctua- 
tions in the ground current of circuit 2 
will be coupled through the ground 
impedance, Хе, to circuit 1. 

Another example is the power- 
distribution schematic diagram 
shown in figure 5. Any change in the 
current required by circuit 2 will af- 
fect the voltage at the terminals of cir- 
cuit 1. This effect is due to the com- 
mon impedance of the power-supply 
lines and internal source impedance, 
Rs, of the power supply. Shorter 
leads will help reduce the line im- 
pedance, but the source impedance 
always remains. The typical com- 
puter system plagued with common- 
impedance noise is one where the 
builder has attempted to use the pro- 
cessor power supply to run 
everything, including peripherals. 
The apparent economy is outweighed 
by periodic system crashes and un- 
predictable errors. 


Radiated-Field Coupling 

Radiated electric and magnetic 
fields provide the last form of cou- 
pling. This form of coupling can be 
most easily thought of as free-air 
radio transmission. The interfering 
circuit broadcasts noise just like a 
radio station, and every conductive 
surface in the receiver acts as an 
antenna. At close distances, the noise 
can in Fact be much stronger than a 
real radio station. (Many readers 


University Basic ROM kit. 


Now available for TM990/189 module. 


On-board. Or off. 


We've added another option to our 
TM990/189 University Module. Now, in 
addition to the /О and RAM expansion 
kits previously offered, you сап buy the 
TM990/189-1 module with a University 
Basic ROM kit on-board, and get new 
hardware features, too. Features like: 
e 1K byte of extra RAM 
* Asynchronous communication port 
e Off-board CRU expansion 
All for the attractive price of $390*, 
With the TM990/469 Basic ROM kit, 
standard 189 modules provide “hands- 
on” training for students and engineers 
who want to learn a high-level language 
like Power Basic. The kit also supports 
a subset of the Power Basic commands 
and statements including SAVE and 
LOAD. Unique color commands such as 
TONE, COLOR, PATTERN and 
SPRITE work with TI’s TMS9918 
Video Display Processor. Another fea- 
ture is the ability to access assembly 


language routines from the University 
Basie programs. 

When purchased separately, the 
ROM kit costs only $110*. 

Of course, the standard TM990/189 is 
still available. And, it’s still your best 
ticket into the microprocessor world. 
For maximum hands-on experience. 
For ease and simplicity of learning and 
teaching about microprocessors, hard- 
ware, and assembly language. 

Outstanding features for the stan- 
dard fully assembled TM990/189 stand- 
alone learning tool include: 

ө Powerful 16-bit microprocessor with 
minicomputer instruction set. 

e45-key alphanumeric keyboard and 
10-digit, 7-segment display for easy 
assembly language programming. 

e ROM-resident software 

* Audio cassette interface 

e Easy-to-add EIA and TTY interface 

e IK byte RAM expandable to 2K 


ФАК byte ROM and 2K byte expansion 
EPROM socket. 

* 16-bit programmable ГО controller. 

e User addressable LEDs and sound 
indicator. 


А 570-page tutorial text accompa- 
nies the TM990/189. It’s a detailed 
guide for self-paced learning. Or, the 
basis for a three-hour university 
course. Also with the module: a 300- 
page user's guide. 

The TM990/189 complete with tuto- 
rial text and user's guide is only $299*. 


Order your University Module from 
your nearest authorized Texas Instru- 
ments distributor. For more informa- 
tion, send for a free copy of our newly 


revised brochure, CL- © 
423B. Write to Texas In- 
struments Incorporated, 7 


РО. Вох 1443, М/5 6404, 
Houston, Texas 77001. 


TEXAS INSTRUMENTS 


*U. S. price, subject Io change withoul notice. 
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Figure 4: Common-ground-impedance coupling is caused by two pieces of equipment using the same electrical lead to ground. The 
ground current of one influences the ground-reference voltage of the other, and vice versa. One solution to this is a single-point 


grounding system, 


probably know of methods for 
generating computer music by using 
an AM radio to pick up computer- 
emitted noise while the appropriate 
program runs... RSS] 

The characteristics of a field are 
determined by the source of the field 
and the distance between the source 
and the point of observation. When 
the receiver is near-field, closer than 
1/, wavelength, the electric and 
magnetic fields are considered 
separately. Any source/receiver 
distance greater than !/, wavelength 
is far-field, and the electric and 
magnetic fields are considered 
together and are called simply the 
electromagnetic field. 

At frequencies below 1 MHz, most 
coupling is near-field, because the 
near-field boundary at the corre- 
sponding wavelengths extends out to 
approximately 45 meters (150 feet) or 
more. At 100 MHz, most coupling is 
far-field. For purposes of this discus- 


"m SQURCE IMPEOANCE 


1 + la 


POWER 
SOURCE 


i 
Rs E 
| COMMON LINE 
О IMPEDANCES Ж CIRCUIT 1 


sion, however, radiated-field- 
interference problems within any 
given piece of equipment should be 
considered to be caused by near-field 
radiation unless the interference is 
clearly from far-field radiation. 


Finding and Fixing 
a Noise Problem 

The key to solving a noise problem 
is finding the source of the noise. In 
fact, your computer might not be the 
culprit. More than one computer 
owner has suffered complaints about 
his "computerized noise generator" 
only to later find that the real source 
of the interference was the solid-state 
light dimmer on the overhead light. 

Continuous sources of noise are 
easier to identify than intermittent 
ones. The interference from ар- 
pliances and computers is usually 
broadband, affecting the entire radio- 
frequency spectrum, Digital 
waveforms are especially rich in har- 


CIRCUIT 2 


Figure 5: Common-power-source coupling occurs within a computer that uses a single 
power supply for multiple peripheral devices. Due to the impedances on the connecting 
lines, the current drawn by one circuit changes the voltage "seen" by another circuit. 
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monic frequencies, as shown in figure 
6. Therefore, the continuous, 
harmonic-rich emissions of com- 
puters are relatively easy to find. 

A standard battery-operated AM 
radio makes a good EMI detector. 
With it tuned to a frequency at which 
the noise is the loudest, just roam 
around the house looking for the 
place where the interference is the 
strongest, 

If you suspect the computer, then 
move the radio around it and along 
the connecting cables. You will be 
surprised how much the cables con- 
tribute to radiated noise, Disconnect 
cables and peripheral devices selec- 
tively to further isolate interference 
sources. Often, the long leads be- 
tween the computer and printer emit 
electromagnetic radiation as well as 
any transmitting antenna you could 
have possibly designed. 

Finally, move the radio along the 
power cord you have supplying the 
computer system, If you are using a 
15-meter (50-foot) extension cord 
without the ground lead connected, 
shortening the cord will reduce radia- 
tion considerably. 

If the computer system is indeed 
found to be the source of the in- 
terference, there are a variety of 
possible coupling paths. The coupling 
efficiency of digital interference is 
proportional to frequency; the higher 
the frequency, the greater the in- 
terference. Depending upon the 
design, these interfering signals can 
radiate from the source, couple from 
line to line, or be conducted directly 
through connecting wires to the exter- 
nal environment. Each noise path 
must be suppressed. 


Grounding 
Grounding is the primary way to 
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Our New grafixPLUS™ 80-column printer 
opens wide for easy servicing. 


Introducing the newest members of our 
grafixPLUS' family—the DP-9000 Series 80/132 
column printers—built on the same tradition of 
quality printout, solid design and low cost of 
ownership established by our 132/220 column 
DP-9500 Series. 


A Case for Serviceability 

Not that is comes up often, but want to get inside? 
Simple. Just remove a few screws and the clam- 
shell case swings open exposing all major compo- 
nents. This easy access plus built-in self-test and 


minimum component count yields an MTTR of one- 


half hour. The 9-wire print head replacement's even 
simpler ...two screws and it's out. Without 
opening the case. And without a service call. 


Performance Plus 


The DP-9000 Series prints the full ASCII 96 charac- 
ter set, including descenders and underlining, bi- 
directionally, at up to 200 CPS. Number of columns 
can go up to 80 or 132, depending on character 
density —switch or data source selectable from 10 
to 16.7 characters per inch. And all characters can 
be printed double width. The print head produces 
razor-sharp characters and high-density graphics 
with dot resolutions of 72X75 dots/inch under 
direct data source control. 


Interface Flexibility 


The three ASCII compatible interfaces (parallel, 
RS-232-C and current loop) are standard, so соп- 
necling your computer is usually a matter of plug- 
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SALES OFFICES: San Jose, CA (408) 247-3933 


it-in and print. Also standard are: a sophisticated 
communications interface for printer control and 
full point-to-point communications, DEC PROTO- 
COL, and a 700 character FIFO buffer. An addi- 
tional 2K buffer is optional. 


When you're ready for a printer (or several 
thousand), look into the grafixPLUS DP-9000 Series 
from Anadex— you'll find an open and shut case 
for quality. Contact us today for details, discounts 
and demonstrations. 


...the plus in printers 
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Technicians! Hobbyists! 
Engineers! Repairmen! 
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minimize unwanted noise and 
pickup. It is often the optimal solu- 
tion to most problems. There are two 
basic objectives in designing proper 
grounding systems. The first is to 
minimize the noise voltage generated 
by currents from two or more circuits 
flowing through a common ground 


impedance; the second is to avoid 
creating ground loops which are 
susceptible to magnetic fields and dif- 
ferences in ground potential. This 
ground is the reference point for all 
voltages in the system. 

Signal grounds аге generally 
classified as either single-point or 
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Photo 4: Switching-type power supplies, which use high-frequency pulse-width- 
modulated waveforms, are a potential source of noise, Most often they are cantained in 
shielded enclosures, as in the Apple II, to eliminate possibly interfering radiation. 
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5812 Cromo Drive, Suite 102, El Paso, | 
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А New Medical Billing System That is Easy, and Works! 


FILL IN THE BLANKS 
The only system that works like you do, Add, change, 
or delete material right on the form (displayed on the 
video screen), It's really easier than filling in the blank 
because you can go back and type over any mistake 
you make, 


NO BATCHING 
As the information is entered, the system automatic- 
ally detects clerical errors in patient information, pro- 
cedure codes, and procedural data, Мо waiting days 
or weeks for verification, 


INSTANT ACCESS 
Up to date patient information available anytime. 
Patient files are updated everytime a transaction is 
entered. All you need to check their files is to enter 
the patient's name — no ID number. 


PRIVATE AND THIRD PARTY BILLING 
System keeps track of third party billing and insur- 
ance claims. You can bill the patient on paper while 
they are in the office! Resubmission of a claim is as 
simple as pushing a button. 


—————————— TECHNICAL SESS CATON oO 
Written in Pascal, the system runs on most any 56K or 64K micro or mini computer. The system is currently operating 
on Dynabyte, Cromemco, Onyx, Vector Graphic, and Digital Equipment Corporation (DEC) computers, Different 


systems provide 500 to 10,000- patient capacity. 


Contact your Local computer stare or 
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SOFTWARE 


119 Fremont Street, San Francisco, CA 94105, (415) 546-1596 
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multipoint grounds. From а noise- 
reduction point of view, the single- 
point ground is more desirable. Nor- 
mally, with equipment operating at 
frequencies below 1 MHz, a single- 
point system is used. Above 10 MHz, 
a multipoint ground is best, to 
minimize ground impedance. Be- 
tween these bounds, the type of 
grounding depends on the system 
configuration and layout. For per- 
sonal computers, single-point 
grounding is advised. 

The AC power ground is of little 
practical value as a signal ground. It 
is usually connected to signal ground 
as a safety measure only. 


Shielding 

When properly used, shielding is 
an effective means of reducing the 
coupling of noise between conduc- 
tors. Shields consist of a variety of 
conductive materials (usually steel, 
copper, or aluminum), all of which 
serve in some way to reflect, absorb, 
or otherwise channel noise currents 
away from the protected conductor. 
Shields may be placed around com- 
ponents, circuits, complete 
assemblies, cables, or transmission 
lines. 


ARTIFICIAL 
INTELLIGENCE 


For Your 


A parallel-tuned trap 
cannot be used for 
broadband computer- 
generated noise. 


The best way to minimize radiated 
noise and susceptibility on connecting 
wires is to use coaxial cable (coax) or 
shielded twisted-pair cabling between 
peripheral devices and the processor. 
If the coaxial-cable shield is grounded 
at one end, it will protect the central 
conductor from electric-field radia- 
tion, Grounding the shield at both 
ends creates a return current in the 
shield, which generates a field that 
cancels the conductor's electric field 
and any magnetic interference as 
well, 

In twisted-pair shielded wire, 
grounding the shield at one end takes 
care of electric fields, while twisting 
the conductor with the return line 
serves to reduce magnetic suscep- 
tibility. (Twisted-pair shielded wire is 
especially useful on low-level 
signals.) The number of twists per 
foot determines the insensitivity to 


S-100 SYSTEM 


| “SHIVA™" іва highly-sophisticated VIRTUAL-PERSONALITY™ multi-level multi- 
user multi-tasking executive (operating system) for S-100 based systems. It provides 
your microcomputer system immediately with power comparable to that of large- 


frame maxi-computers for a remarkably small 
surprisingly little R.A.M. area, and is conversational!!! 


price, yet SHIVA™ requires 
HIVA's" English-like 


input/output is interactive, dynamic, and may be reconfigured or expanded by the 
user. And SHIVA™ given you the freedom to expand indefinitely ... with tremendous 
hardware and software choice: SHIVA™ supports hard disks and floppies... R. A.M. 
addressing beyond 64 kilobytes . .. time-sharing . . . multi-level user-reconfigurable 
password protection... and features shell-commande similar to UNIX^ in structure!! 


SHIV A" is compatible with C/PM* and C/DOS= for ЛК кета төн and near 


universal software support!!! SHIVA" is available for 80 


ZROS-based systems. 


MC6800, 6502, and 


Versions are in development for ZILOG 28000" 16-BIT, INTEL 8086" and INTEL 
iApx-442" 32-BIT PROCESSORS... 


And Omega Research™ is dedicated to non-obsolescence and system superiority} 


| software choice... . SHIVA™ su рр 
ASSEMBLER, DATA BASE MANA 


rts BASIC, FORTRAN, 


о 
GEMENT, ALGOL-60, PASCAL....interfaces 


OBOL, a МА 


in development for UNIX®, C, LISP, PL/I, APL, and ЕТЧІ", 


And needless to вау, SHIVA™ is very fast 


SHIVA™ .... $350 — Available on 8" I.B.M. Soft-Sectored Diaks and 5" C/DOS® 
Cromemco) Diskettes. Includes complete Documentation. . . 
.C. & Visa orders accepted 


"SHIVA'" " “VIRTUAL PERSONALITY ",” and "OMEGA RESEARCH "^ are trademarks of OMEGA RESEARCH. 
"RT-117" is и trademark of DIGITAL EQUIPMENT CORPORATION. 


"UNIX*7 та a trademark of 


"CP/M*" ina trademark of DIGITAL RESEARCH OF CALIFORNIA 
,tihc 


"Се 005° ia а trademark of CROMEM 


“БЕП” " and 


CO, Inc. 
28000" are trademurke of 211,9), Inc. 


"INTEL:* " is в trademark of INTEL CORPORATION 


No shipments prior to return of signed software 
eement. For detailed information on 
“ӘНІУА",” send $1.00 postage and handling to: 


license а 


CALIFORNIA RESIDENTS ADD 5% SACES TAX 
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OMEGA RESEARCH .. 
Р.О. Box 479 


Linden, Ca. 95236 
(209) 334-6666 


бат to 5pm Mon.-Fri. 
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magnetic fields. 

When comparing coaxial cable and 
shielded twisted-pair cable, it is im- 
portant to recognize their differences 
in signal propagation, irrespective of 
their shielding characteristics. Shield- 
ed twisted-pair cable is very useful at 
frequencies below 100 kHz. Above 1 
MHz the signal losses are con- 
siderable. 

Coaxial cable, grounded at one 
end, provides a good degree of pro- 
tection from capacitive pickup and 
can be used at all frequencies from 
DC (direct current) to UHF (ultra- 
high frequencies). However, due to 
the potential for noise currents to 
flow through the shield (which is also 
part of the signal path), coaxial cable 
is better used at higher frequencies 
where such errors are minimized. 
Shielded twisted-pair cable, on the 
other hand, does not exhibit this 
problem and should be used for con- 
ducting low-frequency signals. 

An unshielded twisted pair, unless 
it is balanced, provides very little 
protection from capacitive pickup, 
but can still be good for magnetic- 
field protection. Plain untwisted-pair 
cable, such as the zip cord you might 
purchase from a hardware store, pro- 
vides no electromagnetic-field protec- 
tion and should be avoided if you 
have a noise problem. 

Multiple-conductor cables, in- 
cluding ribbon cables, are also 
available in twisted-pair configura- 
tions. A common cable used in data 
acquisition is a twelve-conductor 
shielded cable that consists of six 
twisted pairs surrounded by a single 
foil or braided shield. This cable is 
very expensive, however, and it is 
best acquired on the surplus market. 

Shielding the connecting cables 
may eliminate only part of the prob- 
lem, especially if you determine that 
the major source of radiation is the 
computer. Most computers are en- 
cased in metal chassis. If these are not 
properly grounded, the benefits of the 
meta] as shielding material are lost. 

On the other hand, if the computer 
is encased in plastic, the only solution 
is to coat the inside (or the outside) of 
the case with a conductive substance 
and connect it to signal ground. 
Aluminum foil, for example, could be 
used, but I suggest that you try all the 
other suppression measures before at- 
tempting this. 

Encasing the entire computer in a 
conductive enclosure is not un- 
thinkable. In fact, newer small com- 
puters such as the Atari 800 and 
Hewlett-Packard HP-85 are built ex- 
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LOBO 


Has It All. 


LOBO DRIVES manufactures a full line of 5-100 
computer compatible disk drives. All drives are 
sofware compatible with most S-100 disk operating 
systems and applications software programs. Only 
LOBO DRIVES offers you the variety and choice of 
floppy and fixed disk drives. Choose from 5'4 and 
8-inch floppies, 5*4 and B-inch Winchester technology 
fixed disk drives, and several Floppy/Fixed disk 
combinations. Each LOBO DRIVES system is 
Ihoroughly tested and burned-in and has the famous 
LOBO DRIVES One Year, 100% Parts/Labor 


Warranty. 


MODEL 400 514-INCH FLOPPY 
DISK MEMORY SYSTEM 


A high-speed (298) Msec Access), high- 
reliability (8000 hrs MTBF), low-cost floppy 
disk memory system. It is available in both 
soft and hard sector formats, and a choice 
of single or double density configurations. 

е Up іо 220 KBytes Capacity 

* Single/Double Density 

е бой Seclor Format 

е Complete Software Compatibility 


MODEL 800/850 DUAL FLOPPY 
DISK DRIVE MEMORY SYSTEM 


LOBO DRIVES offers you a choice of 
single-sided, single or double density 
(Model 800) or double-sided, single or 
double density (Model 850) dual B-inch 
memory Subsystems. Each system comes 
complete with chassis and power supply, 
cables, controller and interface. 

¢ Compatible with Most 5-100 DOS 

Systems 
• Up to 3.2 MByte Capacity 


MODEL 1850 DUAL 
FLOPPY/FIXED DISK MEMORY 
SYSTEM 


No more worries about back-up. LOBO 
DRIVES has combined the latest state-of- 
the-art Winchester technology with the pro- 
ven reliability and dependability of iis Mode! 
850 8-іпсһ Порру disk drive to bring you the 
ultimate in memory expansion for your 
S100 computer. The Model 1850 is the 
ideal memory sysiem for small business 
and word processing applications. 

5 or 10 MByte Fixed Disk Capacity 
1.6 MByte Floppy Disk Capacily 
Software Compatibility 

Sealed Environment 

Winchester Reliability 

70 Msec Average Access Time 


omes 
emory... 


MODEL 950 DUAL 
FLOPPY/FIXED DISK MEMORY 
SYSTEM 


АП the advantages of Winchester 
technology lixed disk memory: large 
capacity (6.38 MBytes), high speed (170 
Msec avg. access time), and extended 
reliability, combined with ihe convenience 
о! a built-in floppy disk back-up in one 
cabinet. Only LOBO can bring you Ihe 
storage capacity of 16 mini-floppies at a 
fraction of the price. 
е The Storage Capacity of 16 Mini- 

Floppies 

Built-in Back-up 

170 Msec Access (Avg) 

Software Compatibility 


See your nearest dealer, call, or write for the complete LOBO DRIVES story... 
find out just how competitively priced a quality drive сап be. 


ent 


INTERNATIONAL 


935 Camino Del Sur 
Goleta, Callfornia 93017 
(805) 665-4546 

Telex: 658 482 
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COMPUTER 
., SYSTEMS 
SEFERI computer 


APPLE Н, 16K, List $1195 ........... 5 889 


22K. List $1395.................... $1169 

00 мөсесе, “кесе. ж. стан, ғат» 1259 
ATARI” 400'M, List $630 

OUR PRICE ONLY $499 

‚ 820 PRINTER, List 5599.95 ,..,...... 5499 

810 DISK DRIVE, List $699.95 ....... $589 


ONLY $2799 


€ Extended BASIC Language 

è Advance Graphics 

© CRT Built-In Display 

Ф Magnetic Tape Cartridge for Storage 


CALCULATORS BY 


D HEWLETT 
p PACKARD 
НР-41С Calculator, “А System" .. $244.95 
HP-32E Scientific w/ Statistics ... 5 53.95 


HP-33C Scientific Programmable ,.. 99.95 
HP-34C Advanced Scientific 
Programmable..........,...... 
HP-37E Business Calculator 
HP-6/ Handheld Fully Advanced 
Programmable Scientific for 
Business & Engineering .. ...... 298.95 
HP-97 Desktop w/ Built-in Printer .. 579.95 


COMMODORE РЕТ ....... Call for Prices 


Prices do not include shipping by UPS. AII 
prices and offers are subject to change without 
notice. 


ersonal 
omputer 
м 


609 Butternut Street 
Syracuse, N.Y. 13208 
(315) 478-6800 
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actly that way. It is very effective in 
both containing the computer's elec- 
tromagnetic fields and protecting the 
computer circuitry from external 
noise. When an EMI field impinges on 
a shield, some of its energy is 
reflected at the first surface, some is 
absorbed by the shield material, some 
is reflected by the second surface, and 
some passes through. In general the 


following is true of enclesure-type 
shielding: 


e Magnetic fields are harder to shield 
against than electric fields. Magnetic 
material should be used to shield 
against low-frequency magnetic 
fields. 

e At high frequencies, a good conduc- 
tor suitably shields against both elec- 


Summary of Noise-Reduction Techniques 


Suppressing noise at the source: 


1. Enclose noisy sources in a 
shielded enclosure. 

2. Filter all leads leaving a noisy 
environment. 

3. Shield and twist noisy leads. 

4. Ground both ends of coaxial- 
cable shields to suppress radiated 
interference. 

5. Limit pulse-rise times where 
possible. 


Eliminating noise coupling: 


1. Twist and shield signal leads. 
2. Ground shielded leads used to 
protect low-level signals at one end 
only. 

3. Avoid ground leads in common 
between high-level and low-level 
equipment. 


Photo 6: The underside of an Atari 800. 


4. Keep ground leads as short as 
possible. 

5. Separate noisy and quiet leads. 
6. Use a single-point grounding 
system. 

7. Avoid ground loops. 

B. Keep sensitive-signal leads as 
short as possible. 


Reducing noise at the receiver: 


1. lise frequency-selective filters 
where applicable. 

2. Use shielded enclosures for sen- 
sitive circuitry. 

3. Provide proper power-supply 
filtering. 

4. Separate signal and hardware 
grounds. 

5. Use shielded cables to protect 
low-level signals. 


Metal plates enclose the processor and 
memory. The green printed-circuit board on the lower left contains the keyboard cir- 
cuit, Since it runs at low frequencies, it does not require a shielded enciosure. 
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NOW CLEANING YOUR OWN 
DISKETTE HEADS COULD SAVE 
YOU А?40 SERVICE CALL. 

AND A LOT MORE. 


The recording heads on your 
diskette drives may be dirty— 
and that can cause you a lot of 
grief. There's the serviceman 
you have to call when the 
machine doesn't perform. (You 
know how much service calls 
cost these days!) There's 
machine down-time. Idle data 


entry clerks. All the other delays | 


a cranky machine can cause. 
And that service call might 
not even be necessary. 


3M solves the problem 
іп seconds—and leaves 
your heads 
"Computer Room Clean" 


The Scotch* head-cleaning 
diskette kit lets you clean the 
read-write heads on your 
8" or 54" diskette drives. In just 
30 seconds, without any 
disassembly, mess or bother, 
the heads can be completely 
cleansed of dirt, dust, magnetic 
oxides—all the things that can 
get into M machines every 
day. And foul them up. 

Just saturate the special 
white cleaning pad in its jacket 
with the cleaning solution. Then 
insert the jacket into the disk- 
ette drive and turn it on. Your 
machine does the rest. The 


without wear, without abrasion. 

This 3M head-cleaning 
diskette kit has been evaluated 
and approved by major diskette 
drive manufacturers. It's the 
best possible way to clean your 
heads without service calls or 
machine teardowns. 


=, 


= 
- эм. 
— 


^ җе) 
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heads are microscopically cleaned 


At on per cleaning — 


it's the best insurance you 
can get. 
This fast-cleaning new Scotch 


kit comes with everything 

you need (including specia! 
luid, applicator tip, cleaning 
diskettes) to handle up to 

30 cleanings. That's опіу about 
a doliar a cleaning. 

With the Scotch head-clean- 
ing diskette kit, you could save 
yourself a lot more than just a 
service call. So try this remark- 
able kit today. For the name of 


а aa U 


o 


before use, and after 15 cleanings 
of recording heads. 


А Scotch cleaning diskette shown 


the dealer nearest you, call toil 
free: 800-328-1300. 

(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products 
Division. 
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CP/A 


OPTIMIZED SYSTEMS 
SOFTWARE 


PRESENTS 


CONTROL PROGRAM/APPLE 
the DOS you have been walting for 


OSS СР/А is ап all new, disk-based 
operating system which provides 
commands and utilities similar to 
CP/M". CP/A has byte and block /О, a 
simple assembly language interface, 
and direct access via Note and Point. 
And it's easy to add your own com- 
mands or device handlers. CP/A is 
expandable, flexible, consistent, 
easy-to-use and available now with 
compatible prograrn products: 

BASIC — Some of the fealures of OSS 
BASIC are syntax checking on program 
entry, true decimal arithmetic (great for 
money applicalions), 32K byte string sizes, 
Wexible VO, long variable names (up lo 255 
significant characters), and ihe ability to get 
and put single bytes. 

BUSINESS BASIC WITH PRINT USING — 
This is virtually tha only basic available on 
the Apple that has PRINT USING. It also 
has record VO statements and all the 
features of our standard BASIC. 


EDITOR/ASSEMBLER/DEBUG — 055 
EASMD is a tolal machine language de- 
velopment package. The editor provides 
functions like FIND, REPLACE, etc. The 
assembler uses standard 6502 mnemon- 
ics, can include multipla filas in one assem- 
Шу, and can place the object code іп 
memory or to a disk file. 


Prices of CP/A with: 


sj ТТ $ 69.95 
Business BASIC ........,.... . 84.95 
ril ТТІ” 69.95 
BASIC + EASMD ............. 109.95 


Business BASIC + EASMD .... 
Requires 4BK RAM and DISK 


Add $3.80 lor shipping and handing in continenti USA. 
Саш ситна residents add 6%. VISA/Master Charge we- 
coma. Personal checks require two weeks lo clear 


SEE YOUR DEALER or ORDER TODAY 


OPTIMIZED SYSTEMS SOFTWARE 
Is à product of 
Shepanison Microsystems, Inc. 
20395 Pacifica Dr., Suite 108В 
Cupertino, CA 95014 
(408) 257-9900 


CP/M із а registered trademark of Digital Research 
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tric and magnetic fields. 

eShielding effectiveness is increased 
with thicker shielding material. 

өіп practice, actual shielding effec- 
tiveness obtained is determined by 
the leakage through seams and joints, 
not by the shielding effectiveness of 
the material. 


Filtering 

Grounding and shielding were 
prescribed to eliminate noise at the 
source, The final measure, filtering, is 
applicable either at the source or at 
the receiver. Filtering is generally the 
easiest form of noise abatement. It is 
primarily used to reduce noise con- 


Photo 7: The Atari computers allow the user to plug in special game and business pro- 
gram cartridges. These ROM packs (read-only-memory modules), which are connected 
directly to the processor bus, must also be kept within the shield when the computer is 
running. This is accomplished using a special molded, %-inch (9.5 mim)-thick socket that 
is electrically part of the shield. A plate of aluminum with conductive gasket material 
around the edges is attached to the cover, When the cover is closed, the memory is com- 
pletely shielded and virtually no electrical noise is emitted. ` 


Photo 8: To reduce any high-frequency harmonics that might radiate from the video- 
monitor cable, a toroidal ferrite core may be wrapped in the line, 
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Figure 7: А simple low-pass line filter with homemade inductors. 


duction into or out of the AC power 
lines. 

А circuit used as a power-line filter 
is a low-pass filter ideally designed to 
supress all frequencies above 60 Hz. 
Such filters are commercially 
available from many sources but are 
also easy to construct. 

If you prefer to build a simple line 
filter, figure 7 shows the schematic 
diagram of a typical circuit. This cir- 
cuit is applicable for use in instances 
of minor television interference. It 
should clear up most line-coupled 
noise problems. 

As a practical matter, simple line 
filters are less than ideal. Typical 
commercial single-section line filters 
use toroidal inductors and provide 
about 55 dB of attenuation at 3 to 5 
MHz. Attenuation can be typically 
increased to 70 dB by adding a second 
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LC (inductance/capacitance) section. 
А line filter should be used on the 
computer and any susceptible 
receivers. 

If your TV reception is still garbled 
or nonexistent after you install a line 
filter, then your set is picking up 
radiated noise through the antenna 
input. Generally, you wil] find the 
VHF (very-high-frequency) channels 
to be affected much more than the 
UHF channels. This is because most 
of the noise energy generated by the 
computer is at frequencies below 100 
MHz (VHF channels 2 thru 6 are be- 
tween 54 and 88 MHz). At frequencies 
above 470 MHz, where channel 14 
starts, there isn't much energy in the 
noise spectrum. 

The process of eliminating 
radiated-noise pickup starts with 
replacing the 300-ohm twin-lead cable 


^ч, 
= 


ANIT 


AMPLITUDE 


n 
б 1 2 5 А 8 6 ? B SB 


HARMONICS 


Figure 6: Within the computer and be- 
tween peripherals, signals are digital. (6a) 
Such signals are square waves with very 
fast rise times, composed of the fun- 
damental frequency, w, and all the odd 
harmonics of the fundamental frequency. 
In a computer with a clock frequency of 8 
MHz, there will be radiated noise at 8 
MHz, 24 MHz, 40 MHz, etc. (6b) The 
amplitude becomes less at each higher 
harmonic. 
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5x it 


18.5mm 


3/4 іп. | 
ЛН: 1/2 in, 12.7 тт 
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FOR L 


from the antenna to the television 
receiver with 75-ohm coaxial cable. If 
the problem persists after you do this, 
then additional filtering is in order. If 
the noise is determined to be a single 
frequency, such as that emitted from 
a Citizens Band radio transmitter 
next door, then a parallel-tuned trap 
that singles out this one frequency 
should be used. Figure 8 shows such a 
filter circuit. 

Computer-generated noise is 
broadband rather than narrow-band. 
A parallel-tuned trap cannot be used, 
and a different filtering technique 
must be employed. А high-pass filter 
on the set's antenna input may 
needed. The system clock frequency 
of most computers is between 1 MHz 
and 8 MHz. Harmonics will, of 
course, reach much higher frequen- 
cies. The harmonic amplitude 
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in this economy? 


When Decision Master speaks everybody listens. 


Let's face it. We all have to make decisions. Decisions that can change our lives. Decisions that can 
make us happy or unhappy. Decisions that could win us fame or fortune. Now, DecisionMaster 
can help you make the best decisions of your life. 

Use Bayesian theory to peer into the future.. even if you've never heard of the Bayes’ Rule, 
Do a complete weighted factor analysis... without knowing what one is. Use discounted 
cash flow to compare investment alternatives without bothering with present value 
tables, These and other sophisticated theories that were once the exclusive domain of 
professors and top business executives are built into DecisionMaster's algorithms. 
so you can use them at the touch of a key! 

DecisionMuster is easy to use. [t features: 

е A fully documented manual developed by an authority in the field. 
* A unique program-controlled cross reference system. 
* A powerful formatied-screen data entry system. 

You ll use DecisionMaster in hundreds of routine decisions, 
as well as more important ones such as* Buying и house 
* Changing jobs* Selecting investment * Evaluating insur- 
ance policies * Expanding product lines • Leasing vs. 
purchasing. 

Н you buy only one computer program this year. 
make it DecisionMaster. And when it speaks, 
listen. 
Ry 
ME ^ 
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Figure В: А parallel-tuned trap filter for use on FM-radio or television sets. Each LC 
combination is set for resonance at the frequency that is causing the interference. Trap 
filters are suitable only for eliminating narrow-band interference such as that from 
Citizens' Band radio transmitters. 

Here, the center frequency trapped by the filter can be calculated from the equation 
fo 159.2/4/LC , where fo is the resonant frequency іп Hertz, L is the inductance in 
microhenrys, and C is the capacitance in microfarads. 
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Figure 9a: А high-pass filter for use with 300-ohm antenna cable. А high-pass filter can 
be used on television-receiving sets and FM-radio receivers to reduce or eliminate noise 
at frequencies under 50 MHz, such as that produced by personal computers. These 
filters pass frequencies above 54 MHz (where the VHF-TV broadcast band lies) and at- 
tenuate any lower frequencies where noise may reside. 

In this design, the inductors L, and 1; are made from eight turns of 18-gauge wire in a 
coil 19 mm (34 inch) in diameter, 25.4 mm (1 inch) long. 


22pF 


eT pF 27pF 
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Figure 9b: А high-pass filter for use with 75-ohm coaxial antenna cable. In this design, 
inductors Ly and І, are made from four turns of 14-gauge wire in a coil 6.35 mm (14 
inch) in diameter and 12.7 mm (VÀ inch) long, tapped one-half turn from the end. Induc- 
tors L, and L, are made from ten turns of 22-gauge wire in a coil 6.35 mm (9% inch) in 
diameter, with the turns spaced at 3.175 per cm (8 per inch). 
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diminishes with each successive fre- 
quency multiplication. 

If we can presume that practically 
all of the radiated noise is below 54 
MHz where channel 2 starts, then we 
can construct a filter that passes only 
the frequencies above 54 MHz. The 
filter should actually be set for a cut- 
off frequency of 45 MHz to reduce at- 
tenuation at the desired frequencies 
above 54 MHz. In combination with 
coaxial cable, the high-pass filter 
usually remedies 80% of all in- 
terference problems. Figure 9 shows 
the schematic diagram of a typical 
high-pass filter. 

The use of a coaxial cable, a line 
filter, and an antenna filter should get 
you out of the digital doghouse. 


In Conclusion 

EMI is but one of the many prob- 
lems confronting computer users. 1 
have only touched on a few of the 
basics in this short article, with my 
concern obviously centered on the ef- 
fect the computer has on other equip- 
ment, | hope that I have provided you 
with some solutions. 

The effect the environment has on 
the computer is an entirely different 
matter. You have probably noticed 
that [ have tactfully avoided discuss- 
ing things like voltage spikes, line 
fluctuations, frequency variations, 
and line interruptions, While often in- 
cluded in the consideration of EMI, 
problems of power-line performance 
is an entirely different subject, requir- 
ing different solutions. 

Noise filtering may improve your 
relations with your neighbor, and 
reduce the susceptibility of your 
equipment to transients, but it will do 
nothing to save you from the power 
company. It remains for me to cover 
this latter problem in a separate 
discussion. 


Next Month: 

Milton-Bradley’s Big Trak is a 
clever toy. Wireless remote contro! 
makes it even more clever. 


Editor's Note: Steve often refers to 
previous Circuit Cellar articles as 
reference material for the articles he 
presents each month. These articles are 
available in reprint books from BYTE 
Books, 70 Main St, Peterborough NH 
03458. Ciarcia's Circuit Cellar covers ar- 
ticles appearing in BYTE from September 
1977 thru November 1978. Ciarcia's Cir- 
cuit Cellar, Volume П presents articles 
from December 1978 thru June 1980. 
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Two Great New TRS-80 Computers. 
Radio Shack- Settíns New Standards 
For Price and Performance! 


16K TRS-80 Model III. The new standard tn 
personal computers — packed with the advanced fea- 
tures you want, yet priced unbelievably low! The 
Model I's handsome one-piece cabinet includes a high 
resolution 12-inch monitor that displays 16 lines of 64 
upper/lower case characters, and graphics. It also includes 
a 65-key typewriter-style keyboard with data pad. There is 
room inside for two optional double-density disk drives — 
and you can add two more external drives for a total of 
approximately 670K bytes of on-line storage. Model III 
comes with a two-speed cassette interface, so most of our 
huge library of Model I, Level II software can be used. And 
the new 1500-baud mode gives you really fast cassette I/O. 
The very powerful Model III BASIC language, contained іп 
14K of ROM, features automatic line numbering, tracing, 
PEEK and POKE, machine language programming, key- 
board-controlled screen print, /O device routing, repeating 
keys, special characters and lots more. Other Model III fea- 
tures include a built-in real time clock, cassette jack and 
Model III bus, plus a built-in printer interface for direct con- 
nection with Radio Shack printers. With the built-in RS-232 
firmware and the optional internal RS-232 board, commu- 
nications is a snap! Model III is expandable to 48K RAM at 
any time, and is also available with 4K RAM and Level I 
BASIC (for only $699*). A full-blown 32K, 2 disk system 
with RS-232 is yours for only 82495: This is the break- 
through you've been waiting for. Come іп and try Model III 
today. 16K TRS-80 Model Ш ............... Only $999* 
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Color TV Receiver 
Available Separately. 


Only $399* 


16K TRS-80™ Color Computer. Vivid 8-color graph- ` 


ics, sound, the high performance 6809E microprocessor 
and more — at a very affordable low price! This amazingly 
portable new micro attaches in seconds to any TV set. Use 
it at work, at school or at home. Its Extended Color BASIC 
language provides unique commands for graphics manip- 
ulations, easy machine language programming, complex 
musical sounds (with more than one note!), PEEK and 
POKE, specific error messages and much more. А built-in 
RS-232 serial interface lets you attach a modem for com- 
munications or a serial printer. Of course, you can save your 
programs on cassette (at a fast 1500 baud) — or just pop in 
one of our instant-loading ROM Program-Paks for a wide 
variety of fast-paced games and valuable personal applica- 
tions. Like ай TRS-80s, it's easy to expand — add a printer 
now, disk drives are on the way. Ап optional pair of joysticks 
brings extra maneuverability and real excitement to com- 
puter games. The TRS-80 Color Computer is also available 
with 4K RAM and Color BASIC (at just $399*). This is the 
multipurpose computer you ve been waiting for. Try it today 
at your nearest Radio Shack store, Authorized Dealer or 
Computer Center. 16K TRS-80 Color Computer with 
Extended Color BASIC .................... Only $599* 


Radio Shaek 


The biggest name in little computers™ 
A DIVISION OF TANDY CORPORATION 


"Retail prices may vary at individual stores and dealers. Ask for our FREE 1981 TRS-BO Computer Catalog or Write Dept. 79, 1300 One Tandy Center, Fort Worth, Texas 76102 


2 AFEW 
OF THE FEATURES 


THAT GIVE TERAK 
THE EDGE ІП 


PRICE/ PERFORMANCE 


Simultaneous 
Graphic/Text Display 


The 8600 offers outstanding 
control and formatting of both 
graphics and text. Completely 
under user control, the multiple 
memory planes permit simul- 
taneous display and indepen- 
dent manipulation of text and 
graphics to achieve special 
effects such as overlays, scroll- 
ing and zoning. This capa- 
bility, in conjunction with 
Terak's unique flexible charac- 
ter generation, enables the 
B600 to present visual displays 
that are unequalled by any 
other system of its class. 


Broad Spectrum 
of Color Selection 


The number of color maps 
and the colors in each map is 
completely under software 
control, With a 6-plane mem- 
ory [640 x 480 x 6), up to 64 
colors can be displayed on the 
screen simultaneously. With 

a 3-plane memory (320 x 240 x 
4), up to 8 simultaneous colors 
can be displayed from any 
one of eight color maps. The 
output of the color map pro- 
duces eight levels each for тей, 
blue and green. The result 

is the selection of 512 possible 
levels of intensity, saturation 
and hue, Switching from map 
tö map is under software 
control 


While some of the features of 
Terak's new 8600 can be found in 
other computer graphic systems, 
no other system in the $5K-$20K 
price class (and even those costing 
thousands more) provides a com- 
parable combination of features 
and benefits, Features such as 


Low Entry Cost The basic 

8600 color system is priced at about 
$15,000. It can be upgraded to 
higher resolution and a greater 
number of colors, but even fully 
expanded it still comes in at less 
than $19,000. 

Or, you can start with a black 
and white system for less than 
$8,500 and upgrade to color at any 
time by the addition of a color 
processor and monitor. 


Zoning 


The 8600 monitor screen can 
be divided mio a maximum of 
four variable size 26nes. In à 
typical application, the upper 
Ihree zones can display graph 
ics while the lower zone dis 
plays text. The text can be 
scrolled or slow scrolled while 
the graphics are changing to 
coincide with the text changes 


Dual Processors For Speed and 
Flexibility The two 16-bit proces- 
sors (each with its own memory) 
are assigned those tasks which they 
can accomplish most efficiently and 
with the fastest throughput. The 
result is more available user space 
in memory, faster processing and 
increased flexibility of operation. 


DEC Based Hardware and 
Software The DEC based hard- 
ware and software includes the 
151-11 main processor, КТ-11 oper- 
ating system and Q bus compati- 
bility. As a result, the 8600 will 
support a variety of software and 
easily integrates peripheral devices. 


USCD Pascal, Too The 8600 
also supports the easy to use USCD 
Pascal operating system for pro- 
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Flexible 
Character Generation 


Unlike the rigid cell sizes of 
many graphic display systems, 
the 8600 character generation 
{в under software control. 
Characters can be programmed 
to any size or shape including 
the creation and display of 
farcign languages such as 
Arabic, Hebrew, Russian, etc., 
mathematical symbols, primi- 
tives, specially configured 
letters, characters or symbols 


and a hast of others. 


gram development, text editing, 
word processing and interactive 
applications. 


Siggraph Core Standards, 2D1 
Level Graphic support is pro- 
vided for USCD Pascal and RT-11 
for Fortran, Basic and Pascal. 


The Other Reasons? Add such 
things as graphics display list 
processing, a high resolution quad- 
rant, four modes of display blank- 
ing, emulation, remote on-line 
diagnostics, etc. The list goes on 
and on. But to fully appreciate 

the system you should see one in 
action. We'll be happy to set up 

an appointment. Just contact us. 


Terak's fill algorithms are fast 

and allows you to fill the inside 
of simple or complex geometric 
figures without calculating points. 
This not only helps define charts, 
graphs, etc., but greatly enhances 
the appearance of presentation 
material. 


CORPORATION 


14151 North 76th Street 
Scottsdale, Arizona 85260 
(602) 998-4800 


Circle 39 on inquiry card. 


DYNAMIC 
FEATURES 


The 8600 also offers several 
dynamic features that are 
impossible to illustrate and 
must be seen to fully appreciate. 


The МЕС PC-8001: А New 
Japanese Personal Computer 


One of the products attracting a lot 
of attention at the 1980 NCC (Na- 
tional Computer Conference) in Ána- 
heim, California was the PC-8001 
personal computer produced by NEC 
(Nippon Electric Company). Because 
this well-made little machine has been 
selling briskly in Japan, NEC was try- 
ing to gauge consumer reactions to 
the PC-8001 that would aid them in 
deciding whether or not to sell it in 
the US. 

This article is based on our evalua- 
tion of a PC-8001 that some col- 
leagues purchased in Japan. When we 
first received it, we were bewildered 
because all the instructions and docu- 
mentation were in Japanese (with 
only the BASIC commands in 
English). After several months of 
poking, playing, and progamming, 
some syllable-by-syllable translitera- 
tions of the katakana (a Japanese 
syllabary) instruction manual, and a 
few puzzled visits to Hiro, a Japanese- 
American co-worker, we believe that 
we have a good understanding of the 
РС-8001/5 most important features, 
its strong points, and its limitations. 

Photo 1 shows the basic com- 
ponents of the computer. [t consists 
of two units: a keyboard (including 
both the processor and memory) and 
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Michael Keith 
D46 Abbington Dr 
Hightstown NJ 08520 


C P Kocher 
505 South 42nd St 
Philadelphia PA 19104 


The processor Is an 
NEC version of the 280 
running at 4 MHz. 


a color monitor, and it features a 24 
K-byte version of Microsoft BASIC in 
ROM (read-only memory). The dol- 
lar equivalent prices of the keyboard 
unit and monitor are $700 and $910, 
respectively. [These prices, however, 
may be only distantly related to the 
final price of the American version of 
this microcomputer....GW] 


Keyboard 

The eighty-two-key keyboard has a 
high-quality standard English alpha- 
bet keyboard, five user-definable 
function keys, and a separate numeric 
keypad. In the normal mode, the user 
can enter uppercase and lowercase 
Roman characters; if he presses a 
locking shift key, he can enter char- 
acters in the Japanese katakana sylla- 
bary as well. Pressing a letter key and 
the nonlocking "graph" key causes 
one of a set of graphic characters to 
be displayed; this set includes bars, 
arcs, crosses, hearts, spades, clubs, 
and diamonds. (Although the kata- 


kana character set may appear useless 
to most American users, the char- 
acters are visually interesting and 
nicely augment the set of graphics 
characters.) All the characters avail- 
able are shown in photo 2. There is 
also a reset button on the back of the 
console, so it can't be hit accidentally. 

Inside the keyboard unit, the most 
noticeable feature is the switching 
power supply, which is mounted in a 
long, thin metal cage (approximately 
38 by 6.35 by 3.175 cm [15 by 24% by 
1% inches]) extending along the en- 
tire rear of the keyboard enclosure. 
(See photo 3.) The elongated shape 
allows the entire power supply to be 
suspended over the printed-circuit 
board under the only portion of the 
cabinet that can be vented. During 
operation, however, the power 
supply remains cool. 

The 22.9 by 38.1 cm (9 by 15 inch) 
printed-circuit board has three 
layers, but the center layer does not 
appear to be nearly as extensive as the 
other two layers. There are at least 
sixteen test-point posts staked into 
the board. 

Most of the integrated circuits are 
mounted directly on the board, but 
the circuits that are either expensive 
or might have to be replaced (the 


memory, central processor, ОМА 
[direct-memory access] controller, 
USART [universal synchronous/ 
asynchronous receiver-transmitter], 
video display device, and font mem- 
ory) are all in sockets. The board is 
easy to remove because all connec- 
tions to it—power, keyboard, beep- 
er—are made with plugs and sockets; 
there are no external connections or 
even jumpers soldered to the board. 

The processor is an NEC version of 
the Z80 running at 4 MHz. The 
BASIC ROM occupies the 24 K bytes 
of memory from hexadecimal 0000 to 
SFFF, and hexadecimal locations 6000 
to 7FFF are available for an expansion 
ROM. Standard programmable mem- 
ory extends from hexadecimal loca- 
tions СООО to FFFF, with locations 
8000 to BFFFF available for expan- 
sion, The board has empty sockets 
available for both expansion ROM 
and programmable memory. А time- 
of-day clock is included on the board 
(see figure 1). 

The video controller is a custom 
NEC integrated circuit. There are two 
separate video output connectors on 
the back of the keyboard unit. А 
5-pin DIN (Deutsche Industrie Norm) 
connector provides a baseband video 
signal for a black and white monitor 
and a similar 8-pin connector pro- 
vides red-green-blue signals for a col- 
or monitor. With a black and white 
display, colors appear as different 
shades of gray. 

In addition to a video-out signal 
and ground, the 5-pin connector pro- 
vides Vop (+12 V) and horizontal 
and vertical sync signals. The 8-pin 
connector provides М, ground, 
color-clock signal, horizontal and 
vertical sync signals, and red, green, 
and blue signals. Although the color 
monitor has an audio amplifier and 
speaker, the processor does not use 
them. The only sound made by the 
PC-8001 is provided by a 2-inch 
speaker mounted on the power sup- 
ply. The user can only control the 
duty суйе of а fixed-frequency 
beeper. 

Another DIN connector and an 
adapter cable provide an interface to 
any standard cassette recorder for 
program loading and storage. The en- 
coding scheme is 600 bps (bits per sec- 
ond) FSK (frequency shift keyed) 
Kansas City format (which uses 1200 
and 2400 Hz frequencies). This en- 
coding scheme is very robust—unlike 
many computers, almost any volume 
setting on the tape recorder is okay. 


A relay inside the console controls the 
tape recorder motor (or any other 
motor for that matter—a MOTOR 
command in BASIC allows a user to 
toggle this relay). 

А 16-ріп socket on the printed- 
circuit board serves as ап RS-232C 


connector, while cutouts at the back 
of the cabinet give access to a pair of 
edge connectors on the board. One is 
for a printer and one is a DMA chan- 
nel. Án expansion unit is available to 
interface the DMA channel to up to 
four disk drives, two RS-232C serial 


Photo 1: The NEC PC-8001 personal computer system. Shown here is the basic system: 
high-resolution color monitor, keyboard unit, and documentation (reference manual, 


BASIC manual, and BASIC reference card). 
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Photo 2: A display illustrating the colors and the character set on the PC-8001. In addi- 
tion to complete ASCII, there are various graphics characters, control characters, and 


katakana characters. 
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Í 132 col. printer. High Quality at a 


NEW From Integral Data 


‘Since its iniroduction 5 months ago this 


NEW from ! | 


Lear Siegler! | 
ompu Mar — 
: - wll 

— a 
lets you putem -<m 
between too smart and (оо dumb. 
IT i$ Ihe new Intermediate 
ť O B 
super prica. Dol matrix, serial parallel Mas 
8 current юор standard. 180 c.p.s. Bi-Directional on trial We've got the following Lear 


Terminal trom Laar Siegler. 
Mamory Integrated Circuits - Call for Огу. discounts Siegler Terminals In Stock at prices 


when ordering over 50 units. too low to print — Саі! for quotes. 

Motorola 4118 (200 Nanosecond, Plastic) $4.50 EA. s ! 

Fairchild 2114 (Standard Power, Plastic) $4.50 EA. AOM-3A industries favorite dumb tarminai tor 
some very marl reasons, 


ADM-34.+ New Irom Lear Siegler. CALL! 
ADM-31. The terminal Ihat's too sman to 
be considered dumb. 
AOM-42. Available with keyboard or without, 
semi intelligent lamina! ollaring tremendous 
user flexibility. The optional conligurations 


are amazing. Call tor details. 


ANNADEX. 


The IDS 445 Printer 


So new all we can tell you is thal it's fantastic. Priced 
lower than ihe 440 and equipped with a better print 
head. Advanced technology зігікез! 

IOS 445 wiGraphics Capabilities $694 

IOS 445 wio Graphics Capabilitias $785 
Limited Time Offer 

We've slashed our Hazeltine prices 
again! 

Hazelline 1410 List $850 СотриМап $749 
Hazelline 1420 List $995 — CompuMart $825 
Hazelling 1500 List $1095  CompuMart $965 
Hazelline 1510 List $1395 CompuMari $1135 
Hazelline 1520 Lisl $1585  CompuMart $1189 
Hazellina 1552 Lisi $1395  CompuMart $1235 


Calculators 


 HEWLETT-PACKARD'S HP-41C 


Тһе IOS 460 


printer has already proved itself. Featuras 
све: Correspon dence quality printing, 
High: resolution graphics 

capability. 77---- | 
programmable T — 


print justilication 
=j great printer. 


$1,295 


— HP-41C Calculalor ,............ 5288.00 
The System 
CENTRONICS Mamory Modules. For storing programs or up іо 


PRINTERS 

New! The incredible Model 737- Correspondence 
and Оғай Quality Printing for Under $1,000. This із 
the first printer in its class (o offer print quality 
suitable for lext processing, plus the performance 
and application flexibility required lor dala pro- 
cessing. 


737-1 (Paralia) Inleríace) — $889 
737-3 (Serial Interface) 57,045 


Tractor Feed Printer- Centronics’ Most Popular 

Model. Perfect for the needs of a small business 

зугезт. Recommended by Appia and Radio Shack. 
$1,079 


FREE Cable with purchase ої any Centronics printer 


2,000 lines of program memory .. .... $45.00 


“Extra Sman" Card Reader. Records programs 
! ! and data back onto blank mag-cards ,.... $199.00 
The Printer. Upper and Lowar casa, High 


resolution plotting, Poriahle Thermal operation 


ағы 5355.00 
ree re urn Application Modules .... .... 545.00 EACH 


Texas Instruments ТІ-99/4 
Home Computer 


CompuMart has been selling computers by av „в; 
mail since 1971. Our thousands of satisfied самы ымы on this 16-ВИ computer with 


customers rely on CompuMart for services 
noi generally available from the others. 
Nahid ғ ТІ-99/4 w/o Monitor $659 
* Product Selection/Each product adverlised 
by CompuMart has been evaluated by our im- NOVATION САТТМ 


The Omni 810 Printer from 
Texas Instruments 


house staff for best price, perlormance, and ACCOUSTIC MODEM 
| e a e en рө = supplier reliability. * Answer Originate * Bell 108 
Dn an н дс ay eid ll ә Return Privilege/After receipt of our prod- “ 300 Baud * Low Profile Design 
slandard faalures. $2,155 ы you P dene by e atl , Looks good, works gresi? $179.00 
BXCIUSIVB, ay return pr ledge 0 ога NEW! D-CAT 
ТІ Omni 820 Keyboard Sand Recarve (KSA) Package r \ 3 
comes with full ASCII keyboard with numeric key-pad ршн PE Direct Coupler from NOVATION 9199. 


+ Support/Our Customer Service Dept. and 
expert technicians are always there to assist 
you by phone or ai CompuMari's outlets. Our 


knowledgeable phone sales force can provide | | 
you with detailed Information and complete | EXCLUSIVE from CompuMart! 


and an EIA cable with aulospesd salect. $2,395 


NEC The First Name in Letter 


Quality Printers. | À 
йыга Ита product specifications. | Special Offer. Zenith Color Video 
Quality with NEC Spinwriler terminals. е Phone Ordering/For added convenience, Monitor for $379! 
The Spinwrilers, bolh KSR and RO CompuMart maintains a toll-free ordering | І | 
БААСЫ Еа m сылы 
сору P а" р ы 4% к Aem a.m. - 7:00 Sanyo's new line of CRT data display monHors are 
a comp e в а а Ы) e? a L] 


apecifically designed for ihe display of alpha- 

numeric or graphic data. 

8“ Sanyo Monitor $169 

12" Sanyo Monilor ұғар 

12" Sanyo Monllor wilh grean screen 

3290 

13” Sanyo Color Displey Monilor 

Compurnari will Ihrow in 5485 жн 

а FREE fabric ribbon and 

Curríar 72 element when 
you buy а NEC irom ив, 


и M: Spin-writers — Call our 
94,5 expert salestorce. 


Mr сау the most еле me 
о e computers rals, and 
software. CALL! — 


Our Best Selling Apple System: 


Save over $250 оп our most popular 
Apple System. System includes a 48% 
Apple 1, Apple Disk & Controller, and 
а Sup R Mod RF Modulator. 

Liat $2.020 

Compumari Sale Price: $1,768 

New (гот Apple for Ibe Apple th: 


DOS 3-3 Convert disks to 16 sector formal for 23% 
more storage and faster access 550 


Apple Plot. The регіесі graphic complement for 


Visicalc. 570 

Dow Jones News А Quotes $95 

Adveniure (Uses 48K) $35 

DOS Тоа! Ki! $75 

Apple Fortran $200 

Silentype Printer wiXtace $585 

Visicalc $149 

Tax Planner $120 

From Symiech & Info Unlimited 

Super Sound Generator (mono) $158 (stereo) $259 
Lighi Pan $249 
X 10 Controller (plugs into paddle port) $49 
From Personal Soflware 

Visicalc $149 
Desk top plan 599 
New from Мадех! — Video Term 

80 Col. x 24 lina 

7 x 8 matrix, plug in compatible board for Ihe Apple 


il. Pnce $325 without graphics EPROM. With 


graphics EPROM $350. 

New from MUSE 

The Voice $39.55 
Super Text $99.00 
Address Book $49.95 


Mountsin Hardware — Expansion accessories for 
your Apple 


IntroVX-10 System $289 
Super Talker $299 
The Music System $545 
ROM plus board wikeyboard filter 5199 
Clock Calendar $280 
16 Channel A to D Convertar $350 
Apple Expansion Chassis $650 
ROM Writer $175 
Miscellaneous Apple Н Accessories: 

Easy Writer (80 col. naed Videx) $249 
Easy Mover 5 49 
Easy Mailer $ 69 
Dysan Diskettes ва. 5 5 
S.S.M. Serial & Parallel Apple interface 5225 
АВТ'з Numeric Koy Pad $110 


— COMMODORE 


Buy direct Iram the biggest — Сотригпаг1 has deliv- 
ered mare Commodore compulars in the U.S. than 
any other dealer. We were Commodore's first desler 
and carry everthing Commodore manulaciures. іп 
stock lor immediate delivery! Call us now lor low 
prices and special deals. 

NEW FOR PET: 

Visicalc (Need 32K and a disk drive) $199 
Word Pro 1, $29.95 > Word Pro 2, $99.85 = 


Word Pro 3, $199.95 • Word Pro 4, $299.95 » 


COM PUMARTS 
EXCLUSIVE 
ATARI SPECIALS. 


The Amazing 
HP 85 


Hewlett-Packard's Personal Compuler for Industry. 
This extremely ропарів computer features ex. 
tended BASIC 10 soiva your problems quickly and 
efficiently along wilh an advanced graphics sya- 
lem to enhance communication. 


We carry Н.Р. Peripherals (Disk Drives to Graphics 
Piotters) Enhancemants: (BASIC Training, General 
Stalistics, Financial Decision, Math, Linear Program- 
ming $95 @a.); HP-B5 Accessories: (Enhancement 
ROMs, ROM drawer, Overhead Transparency Kit); 
Supplies: (Plotter Pens, Tape Cartridges); Interface 
Modules (HP-IB Inlerface, HP-IB interconnec! | 
Cables, Serial (Н5-232С) Ғғ” "T — 
Inieríace Module). \ 


З Ways 10 save when you buy 
Ihe Atari 800 from us. Choose from! 
one of the lollowing offers. 
1) Fraa ВК of memory with purchase. ATARI 
(So your Alsi will come to you with 24K.) 
21 Free 410 program recorder with purchase ($85.95 
valua}, 
J} $100 off Aları Disk Orive purchase. 
ATARI 800 Personal Computer 
System — 
Comes with 800 Operators Manual, 16K RAM 
Mamory module, 10 K ROM Operating System, 
power supply, TV Switch Box. $950. 
PERIPHERALS 
Atari 410 Program Recorder (FREE wipurchase ol 
Alari BOO) $ 89.55 
Atari 810 Disk Огіме (5100 off with purchase) 899.95 


New Dual Disk double density 1499.95 
Wa 
He m man il Ihe 825 Printer (Centronics 737) 995.00 
HP-85. CALL FOR A5232 Interface w/Cable 249.95 
COMPLETE DETAILS 
& SPECS. NEW! Light Pena 74.95 
== New! Visicale for Atari $193. 
EXIDY SUPER SALE! NEW! The PMC-80 
We want to claan 041 our inventory о? Ехіду cont 
ралега and peripherals. To do this we've priced our The new 12K computer 
Ехібу equipment so low you'll havs to cali us for that's SOFTWARE пу 
prices. COMPATIBLE with toco 
" Г] 
ROCKWELL AIM 65 the TRS-80. Ғы 
The single board development system Level ІІ 16K at 845102 


that's perfect Іп the classroom or lab. 


Our AIM Sysiem includes: 4K AIM with BASIC 
interpretor assambier, Power Supply, Cassette 


Just think, now you can choose from the Ihousands 
of software packages already developed for the TRS- 
80 and run tham on a computer costing only $845. 


recorder & Enclosure $799. But the PMC-80 is more (han just a computer that 

4K AIM — 65 3499 accepis TRS-80 software. Its features include: Raads 8 
PL65 High Level Language $125 all Level |) BASIC tapes. Reads all SYSTEM lapes. 

Paper for the AIM (roli) $ 2.60 Full range of peripherals. Video output for monitor 
Rockwell's 4-slot Motherboard (SALE) $175 and TV. Optional FASTLOAD at 8000 baud. Oplional E 


UppariLower case. Call for complete specs. 


M M 
CompuMart's Microtlex 65 System for your Al - TRS-BO is a registered | ot 


includes: Adapter Buffer Module wi 4-slot module 


stack, 8K RAM module, 18К PROM/ROM module, Tandy Radio Shack 
Asynchronous Communications Interface, & Power 
Supply $1,298 IMPORTANT ORDERING 


d эр — 
must include 4% shipping Жұ 


Call or write for 


and handling. Mass. EU 
our complete dents add 5% sales к> ХЭ p 
тах, Michi Fe 26 E^" Phones 
MINA 65 4 dents 4% fo Є open from 
ocnure Sales tax. P E” 8:30 a.m. to 


А, 700 p.m., Mon.- 
Кх ЕР” Fri; 11:00 a.m. - 4:00 
P. p.m. Sal. PO 5 accepted 
A 4 


С, from Dun & Bradstreet 
Ants © NC rated companies - shipment 
M^ E purchase order. Sale prices valid tor 


contingant upon receipt of signed 
month of magazine date only - all prices 
Subject to change without nolice. Our Ann 
| « 7^ Arbor retail store 15 open 11:00 a.m. to 7:00 
bé p.m. Tues.-Fri., 10:00 a.m. to 5:00 p.m. Salurdays. 
p P Stop by and visil. 


Piggy-back 
for the AIM. 


ai 


We've had a reputation for dependability since 1971 


N-BASIC, written by 
Microsoft, Is a floating- 
point BASIC capable of 

operating in either 
single or double 
precision. 


ports, a parallel port, and an IEEE 
(Institute of Electrical and Electronics 
Engineers)-488 bus (see figure 2). 


Monitor 

Everyone who has seen the NEC 
color monitor has commented favor- 
ably on its convergence and overall 
quality of construction. The CRT 
(cathode-ray tube) is a 30.48 cm (12- 
inch) diagonal tube and has an in-line 
gun structure and dot screen face with 
12-mil (0.012-inch) dot spacing. The 
Photo 3: Inside the keyboard unit. The bottom of this photo corresponds to the front of deflection yoke is the precision 
the keyboard. Along the top edge is the power supply and, below it, the main printed- | wound torodial type. Convergence is 
circuit board. The reset button can be seen at the rear of the keyboard near the power excellent: during construction, 
cord. wedges were inserted between the 
yoke and the neck of the tube to shim 
the yoke into correct alignment. 

The chassis is transformer power- 
ed. Almost all the electronics are 
mounted on one large single-sided 
printed-circuit board. The horizontal 
scan frequency is 15,974.4 Hz, and 
the vertical scan frequency is 60 Hz. 
The monitor uses an RGB (red- 
green-blue) signal interface with 
separate horizontal and vertical sync 
signals. All signals are at TTL 
(transistor-transistor logic) levels. 
Although the monitor has an audio 
amplifier and speaker, the audio line 
on the connector is tied to Vps on the 
280 microprocessor. The computer 


We. dont play hard to get. 


Spams evenness | eame | mons || хов 


I “Салы телен (ш 


b i 


ДЇ au 
© ІШІ 


6% 2 ^ generates a format of up to 80 char- 
& == m acters per line and 25 lines, noninter- 
р > laced. The image quality is excellent, 
Fast, reliable delivery "t = $$ as can be seen from photo 2. 
of personal computer | ты, y nem power supply ap- 
parently has some sort of time delay 
— —— р! // element, either intentionally or unin- 
you have an Apple or tentionally, that ts th 
computer, Minnesota Software Inc. has -13— — A. к Гас н. E pie e 4 sell 
hundreds of programs — in stock and 0 e warm. If you turn the monitor off 


available right now by mail order. 

Choose from entertainment, learning or home-application programs. All software 
is immediately available and features a money back guarantee. 

TO GET А COPY OF OUR NEW CATALOG, CONTACT JOHN WEST. 
P d 612/426-0916. SOURCE — TCH122. MICRONET — 70040,555. OR DROP 
US А NOTE. 


MINNESOTA SOFTWARE, INC. 


5422 Fisher St. White Bear Lake, MN 55110 
Apple is а registered trademark of Apple Computers. THS-80 is a registered trademark of Radin Shack, A Tandy Corp. 


and then try to turn it back on again 
without waiting a minute or so, the 
screen remains dark 


Software 

As mentioned previously, the 
BASIC by Microsoft, called N- 
BASIC, is contained in three 8 K-byte 
ROMs. Contained within these 24 К 
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SYBEX SPEAKS YOUR LANGUAGE... 


THE PASCAL HANDBOOK by Jacques Tiberghien 
- A dictionary of every Pascal instruction, function, 
operator and served word covering virtually all 
versions of Pascal. 300 pp., 150 UL, Ret. P320, 7x9", 
$14.95 
INTRODUCTION TO PASCAL (Including UCSD 
PASCAL) by Rodnay Zaks — A step-by-step introduc- 
tion for anyone wanting to learn the language of 
PASCAL. Describes UCSD and Standard Pascals, 440 
pp. WOO (H., Ref. P310, 77х9”, $12.95 Е] 
INSIDE BASIC GAMES by Richard Mateosian — 
Uses а games format to teach program design іп 
BASIC. Games run on TRS-80, APPLE 11, PET/CBM 
and others, 300 pp., tQ0 Ill., Ref. B245, 7°x9", $13.95 B 
FIFTY BASIC EXERCISES by J.P. Lamoitier — 
Teaches BASIC by actual practice using graduated 
exercises drawn from everyday applications. All ex- 
ercises written in Microsoft BASIC. 300 pp... 140 IIL, 
Rel B250, 77x97, $12.95 b 
THE CP/M HANDBOOK by Rodnay Zaks — Com- 
plete instructions and reference handbook for CP/M 
= the industry standard in microcomputer operating 
systems. 336 pp., 100 IIl, Ref. C300, 5157x877, $13.95 Ш 
PROGRAMMING THE Z80 by Rodnay Zaks — A 
complete course іп programming the 280 
microprocessor and a thorough introduction 10 
machine language. 620 рр. 200 IIL, Ref, C280, 
ха Ind Ed. $14.95 
PROGRAMMING THE 6502 by Rodnay Zaks — 
Machine language programming of the 6502 from 


basic concepts to advanced data structures. 392 pp., 
160 Ul, Ref. C202, 5% x8 y", ird Ed., $12.95 E 
6502 APPLICATIONS BOOK by Rodnay Zaks — 
Real liie application techniques: the Input/Output 
book for the 6502. 288 pp., 207 IIL, Ref. 0302, 
5Vi"xBVi", $12.95 т 
6502 GAMES by Rodnay Zaks — Third in the 6502 
series, Teaches advanced programming lechniques 
using games as a framework for learning. 304 pp., 140 
Ill., Ref, G402, 5?" x85", $12.95 із 
YOUR FIRST COMPUTER by Rodnay Zaks — The 
most popular introduction to small computers, what 
they do and how to buy one. 280 pp.. 150 I., Ref. 
СА, 5 7х8 Уі”, 2nd Ed., $7.95 p» 
MICROPROCESSORS: FROM CHIPS TO SYSTEMS 
by Rodnay Zaks — Covers components, concepts 
and techniques from basic to advanced. 420 pp.. 257 
lil, Ref, C201, 52" x82", 3rd Ed., $10.95 п 
MICROPROCESSOR INTERFACING TECHNIQUES 
by Austin Lesea, Rodnay Zaks — Hardware and soft- 
ware interconnect techniques including D to A con- 
version, peripherals standard buses and 
troubleshooting. 464 pp., 400 !ll., Ref. C207, 5¥2""x8%", 
3rd Ed., $15.95 a 
PROGRAMMING THE 28000 by Richard Mateosian 
— Architecture and function of the 78000 and its 
family of support chips. Includes programming іп 
ZBÜOU machine language. 312 рр., 124 IL, Ref. C281, 
5v" xBY;", $15.95 га 


bytes of ROM is a very complete 
BASIC, as well as a system monitor 
program. Advertisements in the 
Japanese computer magazine ASCII 
indicate that a number of user pro- 
grams (including a color version of 
the ever-popular Space Invaders) are 
readily available on tape. 

N-BASIC is a floating-point BASIC 
capable of operating in either single 
or double precision. All the features 
of standard BASIC are present, along 
with a few interesting extensions, 
such as: 


@SWAP: exchanges value of two 
variables; 


B25? 2301 | 
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The РС-8001 has опе 
feature that ought to 

be included in all per- 

sonal computers: a 

single BASIC command 
that changes It from a 
computer to a terminal. 
ee а 
€ BEEP, MOTOR: toggles beeper or 
motor relay; 
© HEX$: decimal to hexadecimal con- 
version; 


@ STRINGS (X.Y): string equal to X 


TIMING 
| INTERFACE 


copies of the character with ASCII 
(American Standard Code for Infor- 
mation Interchange) code Y. 


In addition, there is a whole set of 
graphics and display commands that 
will be described further. 

There is also a monitor program 
which gives the user direct access to 
the Z80 machine code. After entering 
the monitor by typing MON, the user 
can test, manipulate, load or store 
bytes of blocks of memory using the 
commands in table 1, 

Another useful feature of N-BASIC 
is the use of the ESC (escape) key on 
the keyboard as a pause function. It 


bo атай 


DISK 
DRIVES 


Figure 1: Block diagram of the NEC PC-8001 system. The modules within the dotted lines are contained in the PC-8001 keyboard 


unit. 


POST-HASTE MAILING LIST 


Software written in UCSD Pascal * 


e 3 lines of address 


* Ability to handle foreign addresses 
е Address lines 35 characters long 

* List on 80 or 132 character printer 
* Print 1, 2, 3 or 4-up labels 


* Áccess records by full or partial name 


е Update files with screer-oriented input 
е 50 character user definable field 
* Select records using complex select criteria 


e Sort selected records on up to 6 fields 


These are some features of our professional mailing list package, the Post-Haste Mailing List. lt is designed to 
meet the demand of users of both large and small mailing lists. The mailing list file is indexed by a B+ tree 
for fast record retrieval and may contain in excess of 40,000 records if the disk space is available. 


Post-Haste Mailing List $100. Also available, PFAS, key file access for CICSD Pascal from $100. 


C.J. WIGGLESWORTH SOFTWARE, P.O. Box 755, Cardiff-by-the-Sea, CA 92007 
*UCSD Pascal is a Trademark of the Regents of the University of California. 
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Multi-User 
UniFLEX is the first full capability multi-user 
operating system available for microprocessors. 
Designed for the 6809 and 68000, it offers its 
users a very friendly computing environment. 
After a user 'logs-in' with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 
restricted by the resources and efficiency of the 
hardware in use. 


Multi-Tasking 


UniFLEX is a true multi-tasking operating system. 
Not only may several users run differen 
programs, but one user may run several 
programs at a time. For example, a | 
compilation of one file could be initiated while 
simultaneously making changes to another file 
using the text editor. New tasks are generated 
in the system by the ‘fork’ operation. Tasks may 
be run in the background or ‘locked’ in main 
memory to assist critical response times. Inter- 
task communication is also supported through 
the ‘pipe’ mechanism. 


Support 


The design of UniFLEX, with its hierarchical file 
system and device independent |/O, allows the 
creation of a variety of complex support 
programs. There is currently a wide variety of 
software available and under development. 
Included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal 
compilers for more advanced programming, 
sort/merge for business applications, and a 
variety of debug packages. The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a single CPU license and one years 
maintenance for $450.00. Additional yearly 
maintenance is available for $100.00. OEM 
licenses are also available. 


FLEX 


UniFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systems, is offered 
for smaller, single user systems. A full line of FLEX 
suppor software and OEM licenses are also 
available. 


ch technical лое 
= cooyultoent. inc 


Box 2570, West Lafayette, IN 47906 
(317) 463-2502 Telex 276143 


"UniFLEX and FLEX are trademarks of Technical 
Systems Consultants, Inc. 
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MBC Systems, Inc. \ 
(203) 342-2747 


жа жиа ашы ләһ аны Яна ашы Жыз дым жік. ee жы). қы cmm di з «інін ыы 


BRZ-2-32R-D-Factory ASHS2275 
HRZ-2-32R-Q-Factory ASMS2675 
64K DD or Q Also Available 
Нр6-18-Ғ...............254449 
Northword oe ЧОР КЕЧТЕР 295 
ІМРО-Мападег.,..........2% 365 
Mail Мапасет..........„$ 235 
General Гедег.......... 5 
АСС. REC, OR ACC. РАҮ,. 5$ 445 

$ 

$ 


Word Star..... ——— " 
Medical-Dental SYS..,... 


aum diei, ашы imb. Ж uses dae «әл aedi ушш enis мшш. жыз. эшм мы 


2001-32K-BorN Keyboard $1090 
BK and 16K Also In Stock!!!! 
8032 (80 Column Screen)$1599 
2040 Dual Floppy Drive $1090 
8050 Dual Floppy (1МЕС) $1599 
2022 Tractor Printer... S 749 

Word PRO IV..... бокі вто 4 „9 290 

VIBILALUO... nb b c LS 
APPLE II PLUS Call For Price! 


ТІ 99/4 Console&Monitor..51190 


(a ыза олын айны. мш йл 


| INTERTEC SUPERBRAIN: 


ғ жан че” X  A— ке жән CUNEO ын кән "UR өше GEO өне AEN um m m 


J2K БАЙ.............. .. $2995 
64K ЛАМИ... „гео 64% we ewe ES 


PRINTERS 


— наба a заа ан аа А ЫЬ 
-e pv ur РР АР ЧЕР "ev WES 


Letter Quality: 
МЕС 5510 or 5530,......8$2550 
NEC 5520 ҚӘН...........52950 
DIABLO 680,.,...-%-4».»%. 12280 
C. ITEM. s а аьаан as D ERMEU 

Dot Matrix: 

CENTRONICS 730.........5 629 

M е 737-1.... ^... 9 B49 

IL. 2T 7311 Yl. 999 
EPSON RX-8D..vv өз oe Ё 59g 
PAPER TIGER 460G.......51250 | 
BASE II М5Т............95 649 


DISPLAY TERMINALS 
=== SSeS Se SSSR Sse 
HAZELTINE 1420.......+„»„»»„® 949 

T ^ ЕШШ е е анана а v9» 9 999 
INTERTUBE DAT YT TTTTTTT T1. 175 
TELEVIDEO 920С......... ..5 849 


Since 1977 complete sales and 
service, Most items in stock, 
prices are subject to change. 
Visa and Master Charge welcome 
Most items shipped by UPS. 


MBC Systems, Inc. 


28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 


(203) 342-2747 TWX 710-428-6345 
M-F 9-6 SAT.9:30-3:00 
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can be used to pause in the middle of 
a program execution, program 
listing, monitor dump, and just about 
any other process. Pressing ESC 
again resumes the program or listing. 
This is very handy for debugging or 
for reading parts of a long program 
listing. 


Finally, the PC-8001 has one 


Command 

S xxxx 
entered 

D хххх, yyyy 


feature that ought to be included in 
all personal computers: a single 
BASIC command that changes it 
from a computer to a terminal. The 
TERM command allows the user to 
select either ASCII or JIS (Japanese 
Industry Standard) coding, parity, 
and clocking options. А jumper in- 
side the keyboard unit selects data 


Meaning 


displays the byte whose address is xxxx and changes it to the value to be 


displays the hexadecimal values stored in locations xxxx to yyyy 


goes to byte xxxx and starts executing 

writes to tape the block from xxxx to yyyy 

loads a stored block from tape back to memory 

loads a stored block from tapa and verifies that it has been correctly 


loaded 


tests memory and returns to BASIC 


control-B returns to BASIC 


Table 1: Monitor commands within the NEC PC-8001. These commands are 
available to the user for work in machine-language programming. 


CONSOLE «T», «N», «K», «M» 
Sets the following display parameters: 


T =top line of scrolling window 
М = number of lines in scrolling window 


К = key list flag; if 1, displa entity of programmable function keys 
Mz ан: mode: 1 = color, ы black and white 


COLOR «C», «B», «M» 
Sets iha pereo) parameters: 
C = color (or attr 


In Color Mode: 
O=black 

1 =blue 
2=red 

3 = magenta 
4=green 

5z cyan 

6 = yellow 

7 =white 


ute in black and white mode): 


іп Black and White Mode: 
Bit О = visibility (0 = visible) 
Bit 1 = flashing 
Bit 2 = reverse video (1 reverse) 


1 = flash) 


For example, color 6 in black and white mode would pro- 
duce flashing, reverse-video characters. 


B =background character; fills the background with the character whose ASCII code Is 


B. 
M =mode flag, 1 2 graphics mode, 0 = text mode 


WIDTH «H», «V» 4 
sets screen format (Н by У); (H = 80, 72, 40, ог 36; V = 25 or 20) 


LOCATE «X», «Y» 


moves cursor to character position (X, Y) 


PSET (<A>, <¥>, <C>) 


draws a graphics dot at graphics coordinate X,Y in color C 


PRESET («X», «Y») 
erases a graphics dot ai X, Y 


LINE (<Х1>, <Үі>)-(<Х2>, <Ү2>), " «char» ", <C>, [B [F] 
Draws a line (rom (X1,Y1) to (X2,Y2). The line is a line of text characters ''char''. If 


“char” = PSET or PRES 


, the line Is a graphics line and X and Y are interpreted as 


raphics coordinates. «C» is the color of tha lina. If present, B causes a rectangle 
block) to be drawn with (X1,Y1) and (X2,Y2) as opposite corners, and F causes the 


reciangie to be filled. 


GET @ («X1», «Y1»)-(«X2», <¥2>), X 
stores characters from the specified rectangular area of the screen into array X 


PUT @ («X1», <Ү17>)-(<Х2>, <¥2>), X 


puts characters from array X to the display 


Table 2: Commands for color-graphics display from within N-BASIC. 
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е i агата б new 
8-inch disk system Тог millions more bytes. 


The Heathkit All-In-One Computer now has space 
for 64K of addressable RAM, so you can run bigger, 
more complex programs. 


And our new CP/M* Operating System (Standard 
ORG-0, Version 2.2) makes thousands of CP/M pro- 
grams available to you. Heathkit systems can run 
more, do more, store more than ever before. 

А new 8-inch double-sided, double-density disk sys- 
tem, with over 1 million bytes per drive, is now avail- 
able for Heathkit H-89 and H-8 Computers. 

The new 8-inch disk system features soft-sectored 
disks for IBM" compatibility. it's capable of operat- 
ing in standard IBM 3740 format. And the 8-inch sys- 


VISIT YOUR HEATHKIT STORE 


Heathkit products are displayed, 
sold and serviced at Heathkit 
Electronic Centers*, located in 

| major citíes throughout the U.S. 
and Canada. See your white 
pages for the store nearest you. 


*Unils of Vorilochndlogy Electronics 
Corpotation, in the U.S. 


| 


tem can be used in conjunction with 5%-inch 
systems. For compatibility with the rest of the in- 
dustry, Heathkit Computers may just be the most 
flexible systems you can buy. 


АП Heathkit computers and peripherals are avail- 
able in money-saving, easy-to-build kit form — ог 
completely assembled and factory tested. All are 
supported by the best documentation in the busi- 
ness and by 62 service centers throughout the U.S. 
and Canada. You're never out in the cold. 
For complete details and prices on Heathkit com- 
puters, peripherals and software, write today for 
the latest Heathkit Catalog or visit your 
nearby Heathkit Electronic Center". 


Send for FREE catalog 
Write to Heath Company, Dept. 334-734, 
Benton Harbor, MI 49022 


іп Салада, contact Heath Co, 1480 Dundas St. E., 
Mississauga, Ontario L4X 2R7 


Heathkit 


ІВМ is a registerod trademark of International Business Machines Corporation, CP/M |5 a trademark ol Digital Rosearch, Inc. 


CP-196 


transfer rates of either 4800, 2400, 
1200, 600 ог 300 baud; the function 
keys on the keyboard determine 
whether the terminal operates in half- 
or full-duplex modes. The only ap- 
parent deficiency is the lack of a shift 
lock key for the terminal mode. 


score-H8z458 
TULLE LLL LL, 
220900909000 


AAAALAAGOA 
ТРТ 


90000000000 
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Graphic and Display Features 
The display features of the РС-8001 
include: 


© eight-color display (both text and 
graphics); 
© 248-symbol character set (complete 


AALS AE 
Í TE | 
Tn 
GUO 
Lidia 
— elo 
ИЙ ЕШ] 


Photo 4: Sample display created on the PC-8001 by the authors. Note the use of the 
Japanese characters for graphics—the little invaders are actually the Japanese characters 


for the word "minute." 


x)00(00000C 000000 0000008 
ХКК OK KOO ОООО ХКУ 
SOO EXPO ХКХА ИКИ 
WOOO XXXXXCOXXIQDUUUC ORAS 


X x 


tiros) 1101) 


Photo 5: Illustration of some of the display restrictions of the PC-8001. See text for ex- 


planation. 
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ASCII, katakana, and graphics char- 
acters—lines, arcs, card symbols); 
9 variable screen format: (80, 72, 40, 
or 36 characters by 25 or 20 lines); 
€etwo display modes: text and 
medium-resolution (160 by 100 pix- 
els) graphics (these two modes can be 
intermixed on the same display); 
@flashing, reverse video, 
underlined text. 


and 


Table 2 lists the graphics and 
display-related extensions in the 
PC-8001 dialect of BASIC. These in- 
clude commands for cursor position- 
ing, changing various display pa- 
rameters, and plotting points and 
drawing lines in gaphics mode. Two 
particularly worthwhile instructions 
are GET and PUT. GET allows the 
user to store the image in a specified 
rectangular area of the screen in an 
array, which can then be PUT at 
another location on the screen. This 
allows the user to define complex 
shapes that can then be drawn on the 
screen with a single instruction. 
Repetitive erasure and redrawing of a 
shape also provides a simple method 
of animation. 

Photo 4 is a sample of what can be 
done with the PC-8001 graphics. This 
display uses most of the commands in 
table 2 and, in addition, illustrates the 
use of some of the Japanese characters 
for graphics purposes (the invader 
figures and the television speakers are 
made from these characters). 


Problems with Video Displays 

Upon further experimentation with 
the computer, we discovered that cer- 
tain graphics operations can some- 
times produce strange and unex- 
pected results. А sampling of some of 
the display anomalies which can oc- 
cur is shown in photo 5. The follow- 
ing unexpected things happen in this 
display: 


1. Each column of Xs in the upper- 
left corner should be a different color, 
but after eighteen columns, the dis- 
play remains in one color. 

2. The two pairs of intersecting lines 
should be the same, but in the one on 
the left, extra areas are colored in 
near the intersection. 

3. The width of the white diagonal 
line should stay constant, but it 
becomes much thicker in the middle. 
4. The two rows at the bottom left 
should be all dots, but some of the 
dots are printed as text characters. 
5. The figure on the right of the 
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Priced lowe: than Novation Maw edition of the best-selling 
lower than Livermore! New Bell 
103A compatible, RS-232 corm- 
patible modem has special 
battery-powered ороп! 
CALL FOR PRICE! 


FREE HDOS and 48K RAM in- 
cluded! Built-in minifloppy 
drive, smart terminal with 25 x 


feature articles, glossary, and 


CALL FOR PRICE! - mor! $4000 post paid 


MicroWorld is now featuring the reliable Diablo Model 
630 serial Printer . . . finally, superior print quality at low 
cost! The Diablo 630 is the first serial daisy wheel printer 
to offer complete interchangeability between metal 
and plastic print wheels, for greater versatility in word 
processing and multiple forms handling applica 
tions. Print speed is up to 40 letter-perfect characters 
per second! Тһе 630 terminal offers the Diablo univer. 
sal interface for standard 65-232 serial communica 
tions at eleven switch-selectable baud rates, from 440 
to 9600 baud. A wide variety of metalized and plastic 
print wheels are available for use with the 630, includ 
ing proportionally spaced fonts, and print wheels for 
foreign language and scientific requirements! Micro- 
World's tow price on the Diablo 630 includes forms 
tractor option. 


CALL FOR PRICE! 


INTERFACE ON APPLE ІІ AVAILABLE. 


computer ide! | Your best terminal buy! Load- 
cludes mom nan HE rae. ed with features! Full-function 
dozens of product reviews .. . keyboard, high resolution up- 


per/lower case characters. 


j : 
| 


MicroWorld provides the most attractive mail-order offer in 
the computer industry. The nation's largest inventory, plus 
our own automated order processing allows us to pass on 
unrivaled savings! And now, FREE FREIGHT on any product 
featured on this page! We'll pay the surface freight on any 
computer or peripheral product in this ad. Call MicroWorld 
today, ihe source you can trust! 


Prices are subjec! fo chonge and обез subject Io withdrawal without notice. 


of printers, disk drives, and 
Alari’s comprehensive sofi- 
ware library! Program te- 
corder, modem, joysiicks, and 


CALL FOR PRICE! 


MicroWorld now offers com- 
plete systems based around 
the Atari 800 Personal compu- 
ter...choose from a selection 


1425 W. 12th Place, Tempe, AZ 85284 
Master Card and Visa orders welcomed! 


CALL FOR PRICE! 


Now-Break Through The 64K 
Micro-Memory Limit! 


SWEET 
SIXTEEN 


Fi 
MM RETE ae 


SAVE $50.00 
LIMITED TIME OFFER 


Don't buy any more antique RAMs (RAM without 
bank select) — now there's Melronic's new 
SWEET SIXTEEN board featuring в universal soft- 
ware bank select system. SWEET SIXTEEN is 
capable of addressing 2,048 different hanks. 
With SWEET SIXTEEN boards you can add mem- 
ory beyond the 64K limit, or expand to а multi- 
terminal system. 


LOOK AT THESE FEATURES: 


* 300 NS, low power 211475. 

* Software Bank Selactor — Universal decoder 
works with Cromenco, Alpha Micro. Netromcs, most 
other sysiems. or your design Onboard dip 
switches: Bank Select Enable; Reset Enable: Reset 
Disable: Port Addrass; Port Data. 

All Inputs And Dutputs mee! the proposed IEEE 
standards for the S- 100 bus. 

4.0 MHz Operatian. 

Schmitt Trigger Buffer on all signals for maximum 
noise immunity 

Addressable On 16k Boundaries, 0-64. dip 
switch selectable 

Phantom Option, dip swilch selectable 
PWR/MWRITE Option, dip switch selectable 

LED Indicator to display status. 

Gisss Epoxy PC Board with gold-plated contacts 
and double-sided solder mask. 

Fully Sackated. 

Four Seperate Regulators for maximum stability, 


10-Dey Money-Back Policy For Wired & Tested 
Unit: Try а fully wired board — then either keep it, 
| return it lor kit, or simply return it in working condi- 


tION. — Continental U.S.A Credit Card Buyers 


CALL TOLL FREE: 
800-243-7428 


From Connecticut (И For Assistance 
(203) 354-9375 


Please send the items checked below: 


[] SWEET SIXTEEN kit; No. 5-16 
5249 95) now 5199.95" 

C) SWEET SIXTEEN. fully assembled, tested. 
burned іп; No. S-16W — (тер. price $289.95) 
now 5239.95" 

*Plus 52 postage & insurance Connecticul residents 

add sales tax. 

Total Enclosed- 8 ~ ~~ 

Г] Personal Check ІЛ Money Drder/Cashier s Check 

[3 VISA CO Master Charge (Bank No. 

Асс. Мо Ee. Dale 


Signature 

Prim 

Name 

Addrass 

City 

Siate_ Zi 


ҒА NETRONICS 


RESEARCH & DEVELOPMENT, LTD. 
333 Lilchfield Rd., New Milford, CT 06776 
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(reg. price 


Outside Connsciicul: &saananeasen 


display should be a ring of concentric 
squares, each a different color, but 
the line thickness varies and some 
dots are replaced by text characters. 


The explanation for all these 
anomalies lies in the way the text and 
graphic information is represented in 
memory. For example, consider the 
full 80-character by 25-line screen for- 
mat. To represent a screen of infor- 
mation in memory requires storage 
space for 2000 characters and their at- 
tributes (color, flashing, etc). At 1 
byte for the character and 1 byte for 
its attributes this would require about 
4 K bytes of memory. However, only 
3 K bytes are allocated for screen 
storage (addresses F300 to FEB8). The 
way these 3 K bytes of memory are 
organized explains all these display 
anomalies and also provides insight 


KE YBOARD /PROCESSOR 
UNIT 


| РС-8001 PC 


PC-B043 


PC- B021 


b EXPANSION 
PC —8011 UNIT 


PC-8031 


-8041 


РС-8062 


into a useful feature that makes the 
PC-8001 unique. 

As shown in figure 3, each row of 
characters on the screen is repre- 
sented by 120 bytes in memory. The 
first 80 of these 120 bytes contain the 
ASCII codes for the 80 characters in 
the row. The remaining 40 bytes are 
organized into twenty pairs. We have 
not determined the use of the first 
pair, but the remaining nineteen pairs 
are used to encode up to nineteen at- 
tribute fields for that row. Each pair 
P, points to the beginning of the field, 
which runs to position P,,—1 (the 
P, are always ordered so that 
Р,<Р,<...еіс) and contains char- 
acters with attributes a, (where a, is 
the 1-byte attribute within pair P,). 

Whenever a program, in printing 
on the screen, uses up the first eigh- 
teen attribute fields for a row, all suc- 


BASEBAND VIDEO 
MONITOR 


HIGH-RESOLUTION 
COLOR MONITOR 


PRINTER 


RS-232C 


FLOPPY DISK 
DRIVES 


PC-8032 


ШІ © 


ADOITIONAL 
1/0 PORTS 


IEEE – 488 


PARALLEL 1/0 


Figure 2: Interconnection block diagram of the NEC PC-8001 system. While many 
peripherals can be directly connected to the PC-8001, disk drives and I/O ports must be 
connected through the PC-8011 expansion unit. 
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Everyone expected it would happen 
sooner or later... with WordPro PLUS" 
it already has! Now all the marvelous 
benefits of expensive and advanced 
word processing systems are available 
on Commodore computers, America's 
largest selling computer line. WordPro 
PLUS, when combined with the new 80 
column CBM 8032, creates a word pro- 
cessing system comparable to virtually 
any other top quality word processor 
available—but at savings of thousands 
of dollars! 
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New, low cost computer technology is 
now available at a fraction of what you 
would expect to pay. This technology 
allowed Commodore to introduce the 
new and revolutionary CBM 8032 
Computer. 


WordPro PLUS turns this new CBM 
B032 Computer into a sophisticated, 
time saving word processing tool. With 
WordPro PLUS, documents are dis- 
played on Ihe computer's screen. Edit- 
ing and last minute revisions are simple 
and easy. No more lengthy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for editing or printing with final drafts 
printed perfectly at over five hundred 
words рег minute! 


Our nationwide team of professional 
dealers will show you how your office 
will benefit by using WordPro PLUS. At 
a price far less than you realize. 


Invest in your office's future... 
Invest In WordPro PLUS... 

Call us today for the name of the 
WordPro PLUS dealer nearest you. 
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The days of complicated, unreliable, 
dynamic НАМ г are ө gone: | 


INTRODUCING 


the ulirabyte memory board 


$199.95 (=== 


Neironics consistently offers innovative products at un- 
beatable prices. And here wa go again — wilh JAWS. 
Ihe ullrabyie 64K $100 memory board. 
ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM with a 
state-ol-the-ar chip from Intel that does it 2/7. Intels 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts... delay linas ... massive 
heat sinks . . . unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 
Look whal JAWS offers you: Hidden refresh . . . fasi 
performance ... low power consumption . . . latched 
data outputs... 200 NS 4116 RAMs ... on-board 
crysial . . . 8K bank selectable... fully socketed .. . 
solder mask on both sides of бозга... designed for 
8080, 8085. and 280 bus signals. . . works in Explorer, 
Sol. Horizon. as well as ail other well-designed S100 
computers. 
GIVE YOUR COMPUTER A BIG BYTE OF MEMORY 
POWER WITH JAWS — SAVE UP TO 190 ON 
INTRODUCTORY LIMITED-OFFER SPECIAL PRICES! | 


UNDECIDED? FRY А WIRED IER JAWS ту FOUR COMPUTER ON OUR 
10 DAY MONEY- ВАХ «ННН SPELI Y YOUR COMPUTER! 


“TOMTINENTAL р тҮ Сант CARD aortas OUT ыш? COMMECTICUT CALL 


CALL TOLL FREE 800-243. м: 


rem Laanecticut Or For Agsigtance. (2031 354-8375 


i 
н 
Dept. | 

БАЙ е е, 
DEVELOPMENTLTD; 

333 Litchfield Road, New Mitford. СТ 06776 ! 

Please send the items checked below: І 
Г} JAWS 15K НАМ kit, No. 6416, $199.35." 
JAWS 16K RAM Fully assembled, tested, burned їп, , 
Na. 6416W, 5229.95 * i 

MI JAWS 32K RAM kit, Мо. 6432, (reg. price 5329.951. | 
SPECIAL PRICE 1299.35.* i 
JAWS 32K RAM Fully stsembled, tested. burned in, ! 
No. 56432W. (reg. price $369.95), SPECIAL PRICE 
$335.95.* i 
JAWS 48K RAM kit, No. 6448, (гер. price 5459.90, 1 
SPECIAL PRICE 4349,85,% i 

LJ JAWS 48K (ully assembled, tested, bumed in, No. , 
GEW. (reg. price $509.95), SPECIAL PRICE I 
3449.95.* - 
1 
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C] JAWS 84K НАМ kit, No. 6484, (reg. orice 5589 95), 
SPECIAL PRICE $499.55. * 

7 JAWS БАҚ RAM fully sseambled, tested, burned іп, 
No. 6454W. (reg. price $649.95). SPECIAL PRICE 
$559.95," 

Expansion kit, JAWS 16K RAM medule, to expand 
any of the above in 16K blocks up to 64K, No. 1БЕХР, 
5128.98“ 
“ДІ prices plus 52 postage and handling. Connecticut 
residents ndd sales гах. 
Total enclosed. 5 
Personal Check С) Maney order or Cashiers Check 
C] VISA 7 MASTER CHARGE (Bank No. . . . . ) 
Acc. No — Žž... bp Dae 
Signature 
Prini Name 
Address 
Cily 
State 
4 Send те more information 
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cessive characters on the same line 
that occur after these fields are given 
the attribute 2,,. This is the default at- 
tribute for that row that is set to the 
current attributes in effect whenever a 
clear-screen command is received. 

This explains the first anomaly in 
photo 5. After eighteen different- 
colored columns, the computer "runs 
out of colors," and the remaining col- 
umns default to red. Red is not speci- 
fied in the program; it just happened 
to be the color in effect when the pro- 
gram started. 

Another problem occurs when 
plotting color graphics because the 


SCREEN 


80 
eic. 
5 


2) 


ONE "OW 
OF SCAEEN 


ё) 


PC-8001 has character-oriented (not 
bit-mapped) graphics. (In this re- 
spect, it is closer to the Radio Shack 
TRS-80 than to the Apple II, for ex- 
ample.) Each character space is divid- 
ed into a 4 by 2 array of cells, each of 
which can be "on" or "off." This pro- 
vides an alternate character set con- 
sisting of the 256 possible arrays of on 
and off cells. When points, lines, or 
graphics shapes are drawn, the com- 
puter automatically converts the 
points to the required graphics char- 
acters and displays these, thus pro- 
viding an effective graphics resolu- 
tion of 160 by 100 cells. 


MEMORY 
62208 
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MEMORY 


BYTE 


1 CHARACTER COGE 1 


CHARACTER CODE 2 


r2 
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Ро POSITION OF FIELD 2 
Ар ATTRIBUTE BYTE 


Різ POSITION OF FIELD 19 
439 DEFAULT ATTRIBUTES 
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Figure 3: Format of the NEC PC-8001 memory-mapped video display. Figure 3a shows 
how each row of the video display translates into a block of programmable memory. 
Figure 3b shows how each 80-character row is stored in memory. А row can be broken 
into a maximum of níneteen fields, the position and attributes of which are described in 
the last 38 bytes of the memory associated with one row. All numbers shown are in 


decimal. See the text for further details, 


printer/memory module 


Give something different this season — the 
pleasing gift of increased memory — to your 
favorite TRS-80* user. The MT-32 from Microtek. 
The new, brilliantly designed Printer/Memory 
expansion module for the TRS-80 Model 1. 


This unit will add 16K or 32K of RAM to the 
basic 16K machine without the expense of a full 
blown expansion interface. The module also 
contains circuitry to drive Microtek's MT-80P dot 
matrix printer or any other Centronics- 


compatible printer. No special software routines. 


No hardware modifications. Attaching or 
detaching takes seconds. One year warranty. 


MICADTEK=< 


еъ | 
i= r 
ELA LLLI 
n | i | 
Fs | 


Three configurations are available: 


e Without RAM assembled and tested 


(MT-32A @ $119.50) 


« With 16K RAM assembled and tested 


(MT-32B @ $159.50) 


e With 32K RAM assembled and tested 


(MT-32C @ $199.50) 


Available from Microtek or your nearest 
computer dealer. 


* TRS-80 is the Registered Trademark of Radio Shack, Div. Tandy Corp. 
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9514 Chesapeake Drive 
San Diego, CA 92123 

Tel. (714) 278-0633 

TWX 910-335-1269 
Outside California 

call toll free: 800-854-1081 
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However, a problem occurs when, 
for example, two lines of different 
colors intersect. Because a character 
cannot be two colors at the same 
time, the algorithm used by the com- 
puter gives the most recently plotted 
points precedence. Any cells within 
the same character space that are 
already "on" are changed to the new 
color. Thus, an adjacent pair of hori- 
zontal lines for which different colors 
are specified may be displayed in 
either the same or different colors, 
depending on whether or not they lie 
on opposite sides of a character cell 
boundary. We can show that this is a 


After you play 


limitation of the software and not of 
the hardware video-controller device: 
the command OUT 63,41 (presum- 
ably an output to part of the video- 
controller device) fills the screen with 
adjacent horizontal lines of different 
colors. 

This also explains anomalies 2 and 
3 in photo 5. The two crosses look 
different because they intersect in dif- 
ferent positions relative to cell bound- 
aries, The white diagonal line changes 
width because it crosses a black 
graphics rectangle. Even though the 
black rectangle is invisible to the 
casual observer, it changes the ap- 


the Temple of Apshai, 
you can play 


Within the 200 rooms and 
catacombs of the Temple of 
Apshai, untold treasures await 
you — the hero. All you have 
to do is elude, outsmart and 
outwit the beasts, monsters 
and demons lurking in the 
dark labyrinth. Spend minutes 
or hours on this role-playing 
fantasy — the boldest computer 
game in our Dunjonquest™ 
series. 

Now, when you order the 
"Temple of Apshai, you get the 
“Sticks & Stones” board game 


Automated Simulations, Department BY 
Р.О. Box 4247, 1988 Leghorn Streel 
Mountain View, California 94040 


Please send me the “Temple of Apshai" for: 


| Cossetie ($24.95) 
TRS-80 Г] 16K, Level ti 
APPLE Nol available 
PET О 32K 


Address 


City, State, Zip 
C) Check enclosed. 
Amoun $. у ££ 
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(Add $1.00 shipping ond handling charge; plus 6% or 6%»% tax for California residents. ) 


Chargeto: CJ) VISA Г] MaslerCard 


Or charge by phone: (800) 824-7888, operator 861. In California: (800) 852-7777, operator 861. 
If you prefer, coll Ihese numbers for a list of Ihe computer stores near you. J 
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Sticks and Stones for free. 


for no extra charge. In fact, if 
you're not satisfied with the 
"Temple of Apshai; you сап 
return it within 10 days and still 
keep "Sticks & Stones!" 

But don't wait, this special 
offer is limited. (We'll also send 
you a catalog outlining our 


other exciting corn- 
puter games). 


Disk ($29.95) 

Г] 32K TRSDOS 

LJ 48K Appiesot! in ROM 
No! availabla 


_ Expiration dote 
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pearance of the intersecting diagonal 
line: every cell in each character space 
changes to white. 

This alternative graphics-character 
set is selected with one of the bits in 
the attribute byte. This implies that 
the user can also “run out of 
graphics” on a horizontal line. This is 
what happens in anomalies 4 and 5 
(bottom and far right of photo 5). 
The default attribute byte happens to 
specify text mode. Hence the remain- 
ing characters on the line are dis- 
played as their text equivalents. 

It is unclear why the designers 
chose this display approach, par- 
ticularly since a full character- and 
attribute-mapped display would have 
required only 4 K bytes of memory 
instead of 3 K bytes. But even though 
this implementation imposes some re- 
strictions on the types of displays that 
can be generated, it also provides an 
interesting capability which, to our 


| knowledge, is not found on any other 


personal computer. 
This capability is a consequence of 
the fact that the attributes of a char- 


| acter on the screen are specified in- 


directly. That is, each character is 
identified with a field number which 
in turn is associated with an attribute 
byte, Thus, by a direct POKE into 
memory (a 1-byte change), the user 
can change an attribute (specifically, 
color) of a character or group of char- 
acters (up to an entire field) without 
altering the character or field codes. 
This allows a sophisticated method of 
animation called color table anima- 
tion in which the user first prints a 
number of images in different fields 
on the screen, then changes the color 
of the fields to make each image ap- 
pear in succession, As an example, we 
have written a BASIC program which 
animates a large flying saucer flying 
amidst a field of stars at 20 images per 
second. This is very fast for an inter- 
pretive BASIC animation. 


Summary 

The PC-8001 appears to be an at- 
tractive, well-planned, and well- 
made personal computer. The graph- 
ics, though somewhat rudimentary, 
are more than adequate for charting, 
graphing, and business applications, 
and they can do a creditable job on 
many games as well. Most people 
who have seen our PC-8001 feel that, 
if it were sold in this country, it 
would provide strong competition for 
any of the color-based home com- 
puters currently being sold. m 
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— WHY THE MICROSOFT 
RAMCARD MAKES OUR SOI 
AN EVEN BETTER IDEA. 


Memory — you never seem to have quite 
enough of it. 

But if you're one of the thousands of Apple 
owners using the SoftCard, there's an economical 
new way to expand your memory dramatically. 


Microsoft's new RAMCard simply 
plugs into your Apple II" and adds 16k ; 
bytes of dependable, buffered 
read/write storage. 

Together with the SoftCard, 
the RAMCard gives you a 56k 
CP/M* system that's big enough 
to take on all kinds of chores that 
would never fit before (until now, 
the only way to get this much 
memory was to have an Apple 
Language Card installed). 


GREAT SOFTWARE: 
YOURS, OURS, OR THEIRS. 

With the RAMCard and 
SoftCard, you can tackle large- 
scale business and scientific 
. computing with our COBOL and 
FORTRAN languages. Or greatly 
increase the capability of CP/M 
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applications like the Peachtree Software account- 
ing systems. VisiCalc'" and other Apple software 
packages can take advantage of RAMCard too. 
And RAMCard gives you the extra capacity to 
develop advanced programs of your own, using the 
softCard and CP/M. Even with the RAMCard in 
place, you can still access your ROM BASIC 
and monitor routines. 


JOIN THE SOFTCARD 
FAMILY. 


The RAMCard is just the 
latest addition to the SoftCard 
family — a comprehensive sys- 
tem of hardware and software 
that can make your Apple more 
versatile and powerful than you 
ever imagined. 

Your Microsoft dealer has all 
the exciting details. Visit him 
soon, and discover a great idea 
that keeps getting better. 

Microsoft Consumer 
Products, 400 108th Ave. N.E., 
Suite 200, Bellevue, WA 98004. 
(206) 454-1315. 
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One-Byte Instructions 


Two-Byte Instructions 


Technical Forum 


SC/MP Instruction Set Summary 


Professor Walter E Burton Jr 
Electrical Engineering Technology Department 
Southern Technical Institute 
Marietta GA 30060 


If you hand-assemble or debug programs for National 
Semiconductor's SC/MP processor, here is a simplified 
instruction-set summary to speed you on your way. 
Table 1 contains the hexadecimal codes, the standard 
SC/MP mnemonics, and the SC/MP addressing modes. 

Hexadecimal codes are separated into the high-order 
digits, which are in the left-hand column, and the low- 
order digits, which are in the top row. Mnemonics are 
located within the table. The abbreviation PTR refers to 
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the four SC/MP pointer registers O thru 3. The register 
numbers are associated with the related instructions in 
the same column in table 1. 

Different addressing modes associated with two-byte 
instructions are located along the bottom of the table. 
Blanks identify areas of illegal code. 

As a reference | used the SC/MP Technical Descrip- 
tion, Publication Number 4200079B (Santa Clara СА: 
National Semiconductor Corporation).m 
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Table 1: Instruction set summary for National Semiconductor's SC/MP processor. 


90 «January 1981 © BYTE Publications Inc 


Circle 52 on inquiry card. 


limited Software, Inc.) 
2 СА 94707 
Datadex dopyright 1980, Sonoma Softworks 
TellStar copynght 1980] Schari боймаға Services 


"CALIFORNIA, A ASKA, HAWAI AN 
‚ OUTSIDE OF Us 3 - 


rdering infarmetion. | NU ro Rire mos ЖЫ 


1 Frer oroen une: 800-85 


appie computer | 


Authorized Dealer 


DISK 11 DRIVE (add-on). 
D.C. HAYES MICROMODEM НІ. 


GRAPHICS TABLET.. 


. 319 


* 9$ 4&9 hb ё > 


INTEGER BASIC OR APPLESOFT Т 


firmware card. 


Ps 5 у 4 c" 


SILENTYPE PRINTER with Interface card.. 515 


CENTRONICS PRINTER 

int. сагй.........,......... 188 
PARALLEL PRINTER (nt. card145 
COMMUNICATION CARD 

wiconn. cabla............. 185 
HI SPEED SERIAL Int. card.. 145 
DAN PAYMAR lower case kit. 55 
MICROWORKS 05 -65 

DIGISECTOR......... 

LAZER lower case adapter... 50 
SSM AIO SERIAL! 

PARALLEL kit.......... oo» 155 
SSM AIO assembled & 169169190 
SYMTEC LIGHT PEN SYSTEM215 
SYMTEC SUPER SOUND 

GENERATOR........... oe 225 
SVA 8 INCH DISK 

CONTROLLER CARD 
VERSA WRITER 

DIGITIZER SYSTEM 
VIDEX VIDEOTERM 

80 COLUMN CARD 
VIDEX VIDEOTERM 

wigraphics НОМ.,........ 335 
LOBO DISK DRIVE ONLY... 385 
LOBO ORIVE 
wicont. & DOS 3.3. 

GPIB IEEE-4B8 (1978) int..... 259 
ARITHMETIC PROCESSOR 

ЕЕЕ, бы, +з» » +n eae vane 335 
| SPEECHLINK 2000 
(64 Word Vocab.).......... 215 


МЕН SUP-R-MOD 
TV MODULATOR 30 
CORVUS 10 MEGABYTE HARD 
DISK ORIVE SYSTEM 
wipwr supply 
CORVUS CONSTELLATION. . 595 
16K MEMORY UPGRADE KIT 
(THS-80, APPLE И, 
SORCERER 
ABT NUMERIC INPUT KEYPAD 
(specify old or new kybrd!. 115 
ALF MUSIC SYNTHISIZER...235 
BRIGHTPEN LIGHTPEN...... 
МЕН SUPER- TERMINAL 
80 COLUMN CARD 
SMARTERM 80 COL....... 
Mountain Computer 
APPLE CLOCK/CALENDAR 


SUPERTALKER SD200 SPEECH 

SYNTHISIZER SYSTEM...., 245 
ROMPLUS wikybrd filter.... 165 
INTROL/X-10 BSR REMOTE 

CONTROL SYSTEM 
INTROL/X-10 controller 

сага only . „а в - wees 105 
ROMWRITER SYSTEM...... 155 
MUSIC SYSTEM 

(18 voices/stereo).......... 
AID-.D/A 16 CHANNELS 
EXPANSION CHASSIS 

(8 slots). ..... 


VISICALC...... 
CCA DATA 
MANAGEMENT. 85 


THE CONTROLLER General 
Businass System 
THE CASHIER Retail Manage- 
ment & Invantory system 199 
APPLEWRITER Word 
Ргасаяяпг.,............. 55 
APPLEPOST MAILING 
List aystarn........ 


DOW JONES PORTFOLIO 
EVALUATOR............ 45 


APPLE CONTRIBUTED 
Volumes 1-5 wimanuals.. 30 
DESKTOP/PLAN by DESKTOP 
COMPUTERS 
APPLEBUG ASSEMBLER’ 
DISASSEMBLER 75 
APPLE DOS TOOL KIT. .... 85 
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Management System.... 23 
ADVENTURE by 
MICROSOFT............ 27 
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Flight Simulator ........ 
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CHRISTMAS 
SUPER 


FORTRAN...... 165 
DOS3.3......... 49 


APPLE PLOT.... 60 
TAX PLANNER.. 
SARGON Il Chess 

on Diskette....... ТҮ 
TRILOGY OF GAMES 
SPACE GAME ALBUM 
SPACE INVADER (Cazs.]). .. 1 
SPACE INVADER (Disk.)... 23 
SYBEX APPLE-80 

8080 Simulator 
FORTH П by PROGRAMMA 


SINGLE DISK COPY 
ROUTINES 
APPLEBUG DEBUGGER...27 
APPLESOFT UTILITY PRO. 
GRAMS BY HAYDEN.... 27 
The CORRESPONDENT....35 
ASTEROIDS IN SPACE. 
HEAD-ON. . 
3-D ANIMATION PACK. 
BATTLESHIP 
COMMANDER.......... 23 
FASTGAMMON.......... ‚ 75 
STAR CRUISER, 
TRANQUILITY BASE.. 
More software available 
Plaase write us for a list. 


E f Please 
F Call 
For 
Best 

Price 


"= SORCERER И $ 
zz SORCERERII | 16K ..*799 


=, ATARI 800 


18.12 & 48K VERSIONS AVAILABLE 
5.100 EXPANSION UNIT, pnns ........ 2... 375 PERSONAL COMPUTER SYSTEM 
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" 820 PRINTER Nc. ,...........-- 


810 DISK ӘНІМЕ................... 
410 PROGRAM RECORDER. ............. ui 

815 DUAL DISK ОНІМЕ...,................. 4 

822 THERMAL PRINTER [40 со!.).............. 369 

825 PRINTER 180 col. ітр.)......... .......... 795 

850 INTERFACE MODULE .................... 175 

АТАЙ! 16К RAM MODULE ...................155 | SPACE ІНУАОЕНВ........ ........... 
o0 T7 РОУ SARGON Ї!............... 
ACOUSTIC MODEM (САТ)............„....: FORTH. wo iie mmm 


THE TRS-80 ‘WORK-ALIKE’ COMPUTER СНЕ55.,........ ............... TATT 
16K LEVEL Il ONLY $579 SPACE INVADERS..... ............. MOMS PLANNER | 


STAR RAIDERS.......... Ұҡ%ажа: нта ак яз в * = GRAPHICS | КЕМИ Г 
Completaly compatible with Aadio Shack TRS-BO SUPER ВИЕАКОШТ........................... ПИШ. учи Sere т cac 


Level Il software and peripherals, Features include: ' r К | A Ta 
Level 1! ваш, Video 8 Ch. 3 TV oulpul. Buk эбтлетастие:.................. ЕЕ ....49 B ASSEMBLER/EDITOA....,......., 


in Cassette, 40 pin intertace conh., 15K User RAM VIDEO EASEL...... “алама РҮКҮ aa T) 35 EXTENDEO MONITOR........ ЫА? 20. 
memory, Expandable to 48K. MUSIC СОМРОБЕВ..,..........................49 PASCAL В FORTRAN (АР & ЯР only). М/А,.... 450 
For more information, please call or write. VISICALC DISK............ When ordering please specify system. 


LEEDEX VIDEO 100 
SANYO 9'" B&W......... 
SANYO 12" BEW.......... 
PANACOLOR 10" COLOR........ 329 || PAPER TIGER 105-450 wigraphics 
МЕС 12” HI-RES COLOR.........875 F heo sename orphen 
= МЕС 12” LO-RES COLOR......... 399 Bl тһемосом 20.......... оноло 
NA 095 NEC 12“ GREEN PHOSPHERies).. 239 [| вшмтуре wim 
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tor more info please call or write ы 


ORDERING INFORMATION: Phone Orders тера шр VISA MASTERCARD AMERICAN EXPRESS of bank wire tansters VISA & MC credit card Service charge of 2% 
AE credit card sence charge of 5% Маон orders may send charge card number include expiration date] castmers check, money order or personal check iallow 10 
bumness days to cioa | Please inchide a lelephone number with all orders Foregn orders (excluding Магу PO's} add 16% for shipping all funds must be i» US 
dollars (letters ol credi permitted) Shipping. Handing and Insurance in US add 3*s (minimum $400) Calilonma resdents add б sales (ах Gur low marquis prohibit 
us to send COD оғ on purchase ofders or open account [please send for writen quolation ) АЙ equepment is subyect jo рсе change and availaddity Eoqusoment 
5 new aid complete with (бе manifacturer warranty We 00 nol guarantee merchantbaty of products sold АЛ relurned aqupment хы sutyect to a 15% restocking fee 
We ship most orders within 2 days 

WE ARE А MEMBER OF THE BETTER BUSIMESS BUREAU AND THE CHAMBER OF COMMERCE. RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES, 


PLEASE SEND ORDERS TO: 
CONSUMER COMPUTERS MAIL ORDER, 8314 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH, LA MESA, CA. 92041 
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System Review 


The Sinclair Research ZX80 


John C McCallum, Department of Computer Science 
York University, 4700 Keele St 
Downsview, Ontario, М3] 1P3 Canada 


The new ZX80 microcomputer from Sinclair Research 
Ltd is a remarkable device. Although first announced to 
the North American public in February, 1980, the 
microcomputer did not become available until the fall. 
During the wait, the price has dropped from the expected 
$245 to just under $200. Because of this, the ZX80 is being 
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Аға Glance 


Name 
Sinclair ZX80 


Manufacturer 

Sinclair Research Ltd 
475 Main St 

POB 3027 
Wallingford CT 06492 
(617) 367-1988 


Price 
$199.95 


Dimensions 

15.9 by 20.8 by 3.7 cm 
(64% by 814 by 114 
inches) 


Processor 
Z80A, 8-bit 


System clock frequency 
3.25 MHz 


Memory 

1 K-byte static memory, 
4 K-byte system ROM 
(includes BASIC inter- 
preter) 


Mass storage 
Uses standard cassette 
recorder (not included) 
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Other hardware features 
Forty-key pressure- 
sensitive keyboard; built- 
in RF (radio-frequency) 
modulator (for channel 
2); creates video display 
of 24 lines of 32 
characters each; includes 
AC adapter, cables to 
casselte recorder 


Software 

4 K-byte system ROM, 
which includes a BASIC 
interpreter and necessary 
internal software 


Options 

8 K-byte BASIC module 
and 16 K-byte program- 
mable memory module 
(see "New Sinclair 
Modules" text box for 
details) 


Comments 

Contains introductory 
BASIC book, А Course 
in BASIC Programming, 
128 pages, 20 by 14 cm 
(8% Бу 5% inches) 


widely advertised as the first personal computer for 
under $200. 

The ZX80, shown in photo 1, is a new design from 
Clive Sinclair, a well-known British electronics in- 
novator. Sinclair is best known for his previous products: 
a miniature television, low-cost calculator and digital 
watch kits, and miniature stereo components. All of his 
products have stressed small size, low cost, and high- 
quality operation—usually at the expense of packaging. 
The same is true of the ZX80. 

Can it be any good if it sells for under $2007 This is a 
reasonable question, but the question that is most impor- 
tant when buying a computer is, "Will it do the job I want 
it to do?" The only way to tell is to look at its features in 
some detail. In order to design a very low-cost computer, 
some features had to be cut. However, the new features 
that have been added are rather impressive. The good 
features include low price, small size, high micropro- 
cessor speed, ease of program entry, and real-time BASIC 
syntax checking. 

The price of $199.95 includes the assembled computer, 
an AC (alternating current) power adapter, a cable to 
connect the ZX80 to a standard television set (channel 2), 
connectors for a cassette recorder, and a well-written 
book on programming in BASIC for the ZX80. For those 
interested in building kits, a kit version is available. 
However, you will not save money by doing so, and the 
kit involves some steps that are rather involved for an in- 
experienced kit builder. 

The ZX80 is small. The actual dimensions are 15.9 by 
20.8 by 3.5 cm (6% by 8% by 1% inches), or about the 
size of a hardcover book. It is not the smallest personal 
computer—the new pocket computers from Sharp, Pana- 
sonic, Quasar, and Radio Shack have that honor. Also, 
because the ZX80 has to be attached to its AC adapter 
s a television set to work, some of its size advantage is 
ost. 

As part of this evaluation, several benchmark pro- 
grams were run in BASIC to compare the ZX80 to other 
personal computers. Although the ZX80 is not as fast as 
advertisements imply, it does run faster than many other 
personal computers, including the Radio Shack ТК5-80 
Model I. 
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adage that says "What you 
don't know won't hurt you." 

Systems 11 is designed to 
give you the advantage. Its up- 
dated methods and program- 
ming procedures will take you 
out of the "pencil pushing" age 
and into “today’s technology”. 
The Reasons For Systems Il 

The number one reason 
is dependability. 

At Applewest Inc. we have 
put the system through its 
paces. However no matter how 
much "in-house" testing is 
done the true test comes from 
the end user — like yourself. 
We listened to our customers 
and we learned. 

Неге 15 What We Found Out 

The small businessman 
wants big performance from 
his micro system, not micro 
performance. He wants com- 
plete documentation that is ` 
easy to use. He wants com- 
plete flexibility to grow into a 


How far from the truth is the 


tional programs so he won't be 
boxed in. Last, but not least, he 
wants support for any pro- 
blems he may have. 
Here Is How We Responded 

To expand the performance 
of the already super Apple Il, 
the KSAM (keyed sequential ac- 
cess method) was developed 
for fast access to any record 
on file, giving performance that 
even larger systems find hard 
to beat. 

Our documentation is the © 


market. Our Operations Manual 
explains in depth the use of 
each module in the system, b 
we didn't stop there. 

A Lesson Manual/User's 
Guide was developed 
taking the user through 
the system in a format- 
ted, learning process. 

SYSTEMS II is avail- ~ 
able on five and опе quarter 


с nm 
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- f = 


ut 


“What You Don’t Know 
Wozt Hurt You”. Couldn't Be 
Further From The Truth 
When It Comes To Running Your 
Own Business. 


diskettes, standard eight inch 
disk or a ten megabyte hard 
disk. Programs are continuous- 
ly being developed to expand 
the usability of our system. 

See your local dealer today. 
If he doesn't have SYSTEM ТІ 
have him give us a call. 
Systems II - Apple II - And You 
Moving Your Business Forward 
Faster. 


2455 S.W. 4th Ava. Sulle 2, Ontario, Oragon 97914 
(503) 881-1147 Р 
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Software Inc. 


Apple il is a lrademark of Apple Computers 


High 


Technology 


Have you heard? 

Ihe Cashier has been 
promoted to 

The Store Manager, 


The Cashier has so much more to offer 
than its name implies thal we decided to 
give it a new name. This valuable soflware 
package can save time and increase profits 
for small business owners by providing: 


* real-time inventory control 

* point-of-sale functions 

* customer & vendor address lists and 
mailing labels 

* informative management reports 

* up-to-the-minute sales monitoring 

* invoices, quotations, & packing slips 

“ purchase orders & receiving reports 

* daily, monthly, and year-to-date sales totals 

* physical inventory checklists 

* and much, much more. 


But what can you call a software package 
for the Apple |!* that does so much? You 
might call it ‘remarkable’... we call il 

The Store Manager. 


Drop by your local 
computer store and 

; see what The 
Store Manager 

can do 

for you. 


High 
Technology, Inc. 

P.O. Box B-14665 

8001 М. Classen Bivd. 

Oklahoma City, Oklahoma 73113 
405 840-9900 


"Apia Папа The Cashier are trade names of Apple Compuler Inc 
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Photo 1: A photograph of the 2Х80 in operation. The 
homemade power supply gives an indication of the small size of 
the computer. At the bottom of the television set, a BASIC line 
is being edited. 


The ZX80 also has a few software features that are 
useful. The single-keystroke keywords mean that, instead 
of typing a whole word, you have to type only a single 
character on the keyboard. This can cause some confu- 
sion at first, and it takes some time to remember not to 
type the whole word. But it does speed up the typing pro- 
cess when entering a program. Because the keywords are 
stored in 1 byte each, you save memory space that can be 
used for extra program storage. 

Another BASIC feature that I found impressive is the 
syntax checking of the program as you type it in. І have 
always been disappointed that most other versions of 
BASIC do not do this. The ZX80 actually prompts you 
with the type of input it is looking for—a keyword, a 
literal, a string, or a number, If you enter an illegal state- 
ment, it indicates where the statement is wrong and will 
not let you enter that statement into the program. It also 
does a similar check on input data requested by a running 
BASIC program. In fact, it allows you to enter simple ex- 
pressions for numeric input and calculates the value while 
reading the value into the program; a very nice feature. 

At $200, though, everything cannot be optimum. 
There are objectionable features too. The most annoying 
or limiting features of the ZX80 are its small memory 
size, screen blanking during program execution, its 
limited BASIC, and its keyboard. 

The ZX80 comes with 1 K bytes of programmable 
static memory, although a memory-expansion board 
allowing 16 K bytes of memory is expected soon (see text 
box). These 1024 bytes of memory are shared by system 
variables, your BASIC program, the program variables, 
working space, the video-display memory and the stack. 
Although the space is used very efficiently, 1 K bytes of 
memory do not store a large program, no matter how 
efficiently it is squeezed. 

Perhaps the most limiting characteristic of the ZX80 is 
the screen-blanking behavior. When the ZX80 is ex- 
ecuting a program, the TV screen goes black, This hap- 
pens because the processor is used to control the display 
as well as to do the processing, and the design decision 
was made to have the processor devote its time to only 
one of these. The effect of this trade-off is to increase pro- 
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datasouth announces... 


THE TOTAL PRINTER PACKAGE! 


neste өрши “Hastie I EP tr 
| Бер ТИ. z= {ша 


With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need... until now. 


The 05180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade " printer, the 05180 is а real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the 08180 is hundreds of dollars below 
Competitive units. 

High Speed Printing — Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 Ipm on average text. А 
9-wira printhead life-tested at 650 million characters generates 
а 9х7 matrix with true lower case descenders and underlining. 


Non-volatile Format Retention — a unique programming keypad 
featuring a non-volatile memory allows the user 10 configure the 
05180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communicatlons parameters 
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and many other features may be programmed and stored fion the de | 
keypad.When your system is powered down, the format i$ retained - 

in memory. The 05180 even remembers the line where you pr u 
printing. There is no need to reset the top of form, margins, baud ` 
rate, etc....it's all stored in the memory. If you need to recon- 

figure for another application, simply load a new format into the 
memory. 


Communications Versatility— The 05180 offers three interfaces 
including RS232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1K buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 


Forms Handling Flexibility — Adjustable tractors accommodate 
forms from 3-15”. The adjustable head can print 6-part forms 
crisply and clearly making the 05180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 


if you would ке more information on how the 051805 low-cost 
total printer package can fill your application, give us a call at 
Datasouth. The DS180 is available for 30-day delivery from our 
salas/service distributors throughout the U.S. 


datasourin 


computer corporation 


4740 Dwight Evans Road е Charlotte, North Carolina 28210 е 704/523-8500 
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Photo 2: The character set of the ZX80 computer. Photo 2a 
shows a program that will list all 256 characters used by the 
ZX80. Photo 2b shows the character set produced by the pro- 
gram; note that some characters are expanded to multiletter 


keywords and that undefined codes are represented Бу a ques- 
tion mark. 


Photo 3: Editing on the ZX80. The cursor (at line 510 at the top 
of the screen) сап be moved via arrow keys to different lines of 
the program. When the Edit key is pressed, the line being 
pointed to is copied at the bottom of the screen, where it can be 
edited. The cursor on the bottom line can be moved right and 
left; characters can be deleted or inserted at the current cursor 
position. When the Newline key ís pressed, changes made in this 
line are added to the existing program. 
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cessing speed at the expense of limiting the interactive 
quality of the ZX80. It is not going to have the same types 
of games as the Commodore PET or the Apple II com- 
puters. However, when performing long calculations on 
the ZX80, it is easy to tell when the program ends—the 
room bursts into light! 

The limited features of ZX80 BASIC are also 
frustrating. This is a result of the limited amount (4 К 
bytes) of ROM (read-only memory) available. This mem- 
ory contains the software used for the BASIC interpreter, 
for the character generator for the TV display, for de- 
coding the keyboard, and for cassette reading and writ- 
ing. This squeeze results in many useful BASIC functions 
being omitted. 

When dealing with strings, for example, you can break 
up a string using two functions: CODE gives the ASCII 
(American Standard Code for Information Interchange) 
equivalent of the first character of the string; the ТІ% 
(tail) function returns a string containing all but the first 
character of the string. As an example of functions left 
out, you cannot put two strings together (no concatenate 
operation or function exists). However, Sinclair intends 
to bring out an optional 8 K-byte floating-point BASIC 
on a single ROM. With more than double the space to 
work with, it should be a very rich and impressive 
language. 

The last feature that I find annoying is the keyboard. It 
works—but @"#$. It is а touch-sensitive key- 
board—smooth, washable, indestructible. But it is dif- 
ficult to keep your fingers positioned properly on the 
keys, particularly on the shift key, without inadvertently 
pressing an extra key or two, The hardest keys to use are 
the cursor controls and the rubout keys (both are shifted 
characters). I always seem to end up with zeros where I 
want to remove a character (rubout is shift-zero). Ke- 
member, though, that some people pay more for a key- 
board than this entire computer costs. This was a very 
wise place to save money on the design. 


Some Technical Details 

The ZX80 microcomputer uses a very efficient design 
with a total of only twenty-two standard integrated cir- 
cuits, including the voltage regulator. The main pro- 
cessor is a ZBOA processor running at a speed of about 
3.2 MHz. The programmable memory is a pair of 4 K-bit 
static memory devices. The ROM is a single 4 K-byte 
part that includes both the BASIC interpreter and the 
other functions listed above. 

The operation of the ZX80 is—so far as I understand 
it —quite complicated because it works on a mix of hard- 
ware and software. The overall concept is that the refresh 
counter of the 280 is used to control the generation of the 
lines of the video display, producing dots on the TV 
screen at twice the frequency of the processor clock. The 
keyboard is scanned under software control as I/O (in- 
put/output) port number 1, a port that is also shared by 
the cassette input circuitry. The cassette output signal is 
the same as the video synchronization signal; it is also 
under software control. It is an interesting design, but 
you will need to study the ZX80 ROM carefully before 
you can really understand it. 

The character set is also a little strange. The keywords 
that are entered with single strokes are stored as single 
tokens and are expanded when displayed. Photo 2 shows 
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Altos 
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Northstar 
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HRZ Ii-32K Q (Assm) 
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a program for generating all 256 codes. 

The high quality of the black-and-white display can be 
seen in the photograph of the TV screen, which is a stan- 
dard 12-inch color TV set (see photo 2b). The question 
marks are undefined codes, and the keywords (which are 
spelled out) are fairly obvious. The graphics characters 
allow a limited 46- by 64-pixel graphics resolution. 
However, since the ZX80 is not primarily designed for in- 
teractive graphics applications, the existing resolution on 
the ZX80 should be sufficient. 


Software Features 

The ZX80 system is excellent for learning introductory 
programming concepts. This is in large part due to the 
immediate feedback about errors. For the student at the 
introductory level, the limited features of the language 
are useful in preventing confusion; compare this with the 
extreme detail taken to describe some complicated ver- 
sions of BASIC. When you are ready to progress at a 
later time, the expanded version of BASIC will be 
available. 

ZX80 BASIC not only prevents you from making syn- 
tax errors, but it also prompts you with a cursor that tells 
you what it is expecting—a keyword (denoted by a K in- 
side the square cursor) a literal (denoted by an L), or a 
numeric literal (denoted by an LS). When a program is 
expecting string input, it puts the cursor between quotes, 
then expands the quotes as you enter the text. With the 
ZX80, you never get the string errors during data entry 
that are so common with other personal computers. 

The method of editing programs is also well planned. 
А cursor, controlled by the t and ! cursor keys, is used to 
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Circie 57 on inquiry card. 


point to the "current" line. When the Edit key is pressed, 
the current line moves down to the bottom of the screen 
to the program-entry line. There is always at least one 
line between the program and the text-entry line, so you 
will not get the areas confused. 

Once the line is in the program-entry area, the line is 
treated exactly like a program line that you are typing ex- 
cept that the cursor is at the beginning of the statement. 
The cursor control keys — and — are used to move the 
cursor within the line. Typing anything just inserts it at 
that point in the line, and the rubout key is used to delete 
the previous character. When you are finished editing, 
just press Newline and the edited line replaces the old line 
in the program (see photo 3). If you modify the line 
number during editing, you create a new line in the pro- 
gram, This feature makes it very easy to duplicate lines in 
a program. 

The best way to describe the features of the ZX80 
BASIC language is to add to the comparison table used 
by Creative Computing in their "BASICs Comparison 
Chart" (July 1980 issue, pages 28 and 29). The major 
features of the Sinclair Research ZX80 4 K-byte BASIC 
are given in table 1. 


Performance of the ZX80 

At some time, all users become concerned about the 
speed of their computers. There is no simple way to com- 
pare the speed of various personal computers without 
running actual programs. Two standard benchmarks 
have been used to compare a wide range of computers 
running BASIC. These have been run on the ZX80 to get 
a valid estimate of its speed. 

The system clock frequency of the Z80A processor is 
3,2 MHz. This compares to about 1.77 MHz for the 
Radio Shack TRS-80 Model I or to the 4 MHz of the 
TRS-80 Model II, both of which also use the 780 as the 
main processor. A 280 running at 2 MHz should be 


Integer variables yas; names must contain letters and 
ee only, but can be any length. 
Real variables 
String variables yes names must be one letter ТОР 
дес u a dollar sign (eg: A$, BS, . 
Arrays "os and one-dimensional (eg: 
CNY} only; names must be one letter 
long and are initialized to zero 
values. 
pertormed on 16-bit signed Integer 
values. 
Arithmetic operations -.—,^",l 
Relational operations 


Arithmetic operations 


, ** (axponentiation) 
= ,>, <, on either string or integer 
ar ument pairs. 


Boolean operations МОТ, AND , OR performed on cor- 


responding bits of integer arguments. 


String operations 
BASIC statements 


CHR$(X), TL$(X$), STRS(X$) 

CLEAR, CLS, DIM, FOR, GOSUB, GO 
TO, HOME, IF, INPUT, LET, NEXT, 
POKE, қыл танин НЕМ, 
RETURN, STO 

ABS(X), CODES). PEEK(X). RND(X), 
U 


КОКТЕ, EDIT, LIST, LOAD, NEW, 
RUN, SAVE 

20 graphics characters; effective 
resolution is 46 rows of 64 squares 
per row, plus some graphics 
characters for shading. 


BASIC expressions 
BASIC commands 


Graphics 


Table 1: Summary of the Sinclair Research ZX80 4 K-byte 
BASIC. 


IN? you can use a microcomputer for 
sophisticated business applications 
...because now there's CIS COBOL. 
Micro Focus developed this COBOL so 
your microcomputer can run the same 
programs as a minicomputer or a 
mainframe. 

CIS COBOL is Micro Focus' Compact, 
Interactive, Standard COBOL which 
offers the advantages of COBOL... 


powerful data structure features, English- 


like language, existing programmer 
expertise...to provide you with a full 
commercial language. You won't be 
restricted by size either: a 64K byte 
microcomputer will compile up to 8000 
lines of COBOL, more if the program's 
split into dynamically loaded modules. 


Choose a Compact Compiler. 
The Compact compiler runson 32K byte 
microcomputer systems. Its powerful 
subset includes ful] support for random, 
indexed and sequential files. 


Or choose the 
Standard Compiler. 


The Standard CIS COBOL compiler 
requires a minimum 48K of user RAM. 
À super-set of the Compact compiler, 
implementing ANSI 74 COBOL to 
Federal Low-intermediate Level. 


The same CIS COBOL 
extensions for conversational $ 
working, screen control, interactive "% 
debugging, and special peripheral sup- 
port are in both compilers. And there are 
more reasons to consider CIS COBOL: 


• It conforms fully to the ANS! 74 stand- 


ard, so programs are portable upwards 
and down wards to minis or mainframes. 
* [ts interactive features enable main- 
frame programmers to get results fast... 


working on inexpensive microcomputers. 


Forms 

The FORMS utility lets you build a 
screen layout online at the CRT. Then 
it automatically generates COBOL 
record descriptions for inclusion in your 
program. 


Forms-2 

А superset of FORMS, it eliminates the 
need to write simple data entry and 
inquiry programs, because the programs 
can be automatically generated from 
screen definitions. 


Environment 
CIS COBOL products run on the 8080 


or Z80 microprocessors under the CP/M* 


operating system, and on the LSI-11 

or PDP-11 processors under RT-11. 
They are distributed in a variety of disk 
formats and come with a utility that 
enables you to use any make of CRT. 


OEMs 
Intel has adopted CIS COBOL and offers 
it tasiCIS-COBOL ) for their Intellec and 


S >) 
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MICROCOMPUTER 
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Intellec II systems. Ideal 
for OEM's or private label, 
s CIS COBOL was developed 


—— thins by Micro Focus. Send 


inquiries for CIS COBOL object packs 
and application vendor terms to MICRO 
FOCUS or its licensed distributors. 
Distributor terms also available from 
MICRO FOCUS. 
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Benchmark 
Number 


Execution 


Time (Seconds) 16 47 90 85 122 253 385 


Table 2: Execution times of BASIC benchmark programs on 
| the Sinclair ZX80. See text for details 


similar in speed to a 6502 running at 1 MHz (as used in 
the Commodore PET or the Apple II). These estimations, 
however, do not consider the efficiency of the BASIC in- 
terpreter, which is often the most important speed factor. 
Thus, the execution-timing test of actual BASIC bench- 
mark programs is the most important way of comparing 
the speed of various personal computers. 

The ZX80 ranked between second and third places in 
the BASIC benchmarks done for Kilobaud magazine (see 
"BASIC Timing Comparisons" by Tom Rugg and Phil 
Feldman, October 1977, page 20). It was beaten only by a 
6502 microprocessor running at 2 MHz (an Ohio Scien- 
tific Challenger II running its 8 K-byte BASIC), and by a 
Z80 running at 4 MHz (Zapple 8 K-byte BASIC). For 
those interested in the actual times of the benchmark pro- 
grams, they are given in table 2 

Тһе prime-number program used for benchmarking 
BASIC processors by Interface Age was also run (see 
"Assignment: Benchmark," by Tom Fox, June 1980, page 
130). [A similar benchmark program was given in 
"TRS-80 Performance: Evaluation by Program Timing" 
by James R Lewis, on page 84 of the March 1980 
BYTE... .GW] This benchmark is particularly interesting 
because it was run on several of the fastest small com- 
puters, as well as on a DEC (Digital Equipment Corpora- 
tion) PDP-10 computer. The program given in the Inter- 
face Age article had to be modified slightly to allow for 
integer BASIC. However, the only major effect was to 
change an INT function to an integer multiply. The ex- 
ecution time for the program running on the ZX80 was 


New PASCAL-100™ CPU mates 


1604 seconds. Although this was not very fast compared 
with many of the computers in this benchmark, it was 
not the slowest either (the TRS-80 Model I took 1928 
seconds). The execution time was decreased to 1513 
seconds by removing the comment statements from the 
program (a 5% increase in speed). This is a typical way of 
speeding up BASIC interpreters. 

The ZX80 might be summarized as a high-perfor- 
mance, very low-cost, portable personal computer sys- 
tem. It is best used for home or school use in learning the 
concepts of programming. When the memory-expansion 
and floating-point-BASIC modules become available (see 
the "New Sinclair Modules" text box), it will also be good 
for low-cost mathematical, scientific, and engineering ap- 
plications. If you are looking for your own home corn- 
puter, the ZX80 is a good starting point. 


New Sinclair Modules 

As this article goes to press, Sinclair Research Ltd 
has announced two new modules for the 2Х80, an 
8 K-byte BASIC in ROM and a 16 K-byte program- 
mable-memory module. According to ап American 
representative of Sinclair Research Ltd, the pro- | 
grammable-memory module and a later version of the 


BASIC module currently being sold in England will 
probably be available soon on the American market. 
The prices are expected to be "under $100" for the 
16 K-byte programmable-memory module and "about 
$40" for the 8 K-byte BASIC module. The BASIC 
module will be slightly different from the one now be- 
ing sold in England in that it will add printer support 
to the ZX80. 


References 
1. Davenport, Hugo. A Course in BASIC Programming—ZX80 
Operating Manual. Sinclair Research Ltd, 1980. 
2. "Personal computer looks to open up ihe market with an ultralow 
price." Electronics, Volume 54, Number 4, February 14, 1980, pages 
BO thru 82. 
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Dont play games 
with your company's money. 


Our entry level computer system is the first step in 
a full range of computer products. Not the last step in 
a full range of computer games. 

We call it VIP. The Vector Intelligent Partner. Апа 
with a price of just $3695, you can't get more computer 
for your money. 

VIP has all the assets and none of the liabilities of 
other entry level systems. It starts off with a lot more 
disk capacity. It has the same computational power, uses 

the same software as our larger systems, and can 
be upgraded at any time. So you avoid the 
expense of new hardware and software when 
you outgrow your current system. 

You'll be able to do low cost word processing, 
mail list sorting, database management and 
accounting. You can even do software 

development. 
VIP is perfect for salesmen, real estate 
brokers, insurance agents, small business 
owners and corporate department heads. 

Because at Vector, improving your business is the 
best way to improve our business. 

For information contact Vector, 31364 Via Colinas, 
Westlake Village, CA 91362. Or call 213/991-2302. 
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Education Forum 


Multi-Micro Learning 


Environments: 
А Preliminary Report on the 
Solo/NET /works Project 


Dr Thomas À Dwyer, Soloworks Laboratory, 
University of Pittsburgh, Department of Computer Science, 
Pittsburgh PA 15260 


Inventive Learning 

Its a good idea to "back off" occasionally from the 
tough problems of education in the real-school world 
and spend some time thinking about what it would take 
to develop learning systems that go beyond training in 
the basics. In particular, it is valuable to contemplate the 
intricacies of some of the impressive natural-learning 
phenomena that surround us. For example, when a two- 
year-old child startles her parents by speaking an adult- 
sounding sentence (one recently heard was, "No garage 
sales today —that's ridiculous") it's worth contemplating 
the significance of such a minor miracle as a key to 
understanding later cognitive developments. In a similar 
manner, when a six-year-old masters the "solution" to a 
complex system of differential equations in the eminently 
practical form of learning to ride a bicycle, we should 
spend more than a few moments asking what made such 
a remarkable conquest possible. 

An examination of these and similar examples of com- 
plex human learning reveals that in addition to the intrin- 
sic (and still quite mysterious) human potential for 
developing an ever expanding "life of the mind," there are 
two important external elements at work. These elements 
can be described as supportive-social and supportive- 
physical environments, In the case of the loquacious two- 
year-old quoted above, the supportive-social environ- 
ment was the constant flow of conversation between 
parents and child as they made their rounds of local 
garage sales in search of fun bargains. The supportive- 
physical environment was the set of real places that were 
visited as the child took part in the fascinating process of 
finding and acquiring some well-remembered objects, in- 
cluding, of course, a few toys. 

The learning-to-ride-a-bicycle phenomenon is sup- 
ported from the same two bases. The social environment 
is the neighborhood full of other kids who can handle a 
two-wheeler and the fun that is promised to anyone who 
can participate in the local rites of pedal-pushing. The 
physical environment is the pavement on which to pedal 
and of course the bicycle. When similar examples con- 
nected with older students are analyzed (eg: learning to 
fly an airplane solo in 10 hours), it is evident that the 
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Photo 1: Students from a local high school learn to play N-Trek. 
The terminals being used were connected to a PDP-11 RSTS 
time-sharing system, with each terminal controlling a job 

related to a function of one starship crew member. The jobs in- 
teracted through use of shared variables in а common segment 
of memory. 


heritage of ideas built into complex mechanisms is often a 
crucial part of supportive-learning environments. 

lt was another example of such environmentally sup- 
ported human learning that triggered the idea behind the 
Solo/NET/works project. The example came out of 
something called the Soloworks project in the mid 1970s. 
The Soloworks project involved the use of computer 
technology to support a complex multiplayer version of 
the popular game Star Trek. (See photo 1.) Written by 
student Don Simon, the game was nicknamed N-Trek. 
This was because it allowed a variable number of players 
to interact in a cooperative simulation/game setting. 

In its original version, N-Trek was run on a PDP-11 
minicomputer time-sharing system. The general idea of 
the game was similar to more conventional versions, with 
the starship Enterprise commissioned to explore the 
unknown while doing battle with the evil Klingon forces. 
The big difference was that in N-Trek, the Enterprise real- 
ly was run by a crew. Each member of this crew manned 
a terminal on the computer system, and depending on 
how the game was initialized, each crew member played 
a specific role. Thus, one terminal was run by the com- 
mander of the ship, another was manned by the weapons 
officer, a third was dedicated to navigational tasks, and 
so on. А separate graphics display showed the various 
sector maps and status tables of the game, while an added 
element of feedback was provided by a colored light dis- 
play and a voice synthesizer that intoned such messages 
as "RED ALERT" or "SHIELDS UP." 

All in all, the many dramatic sessions played on this 
system were rated as some of the best examples of en- 
vironmentally supported learning that took place during 
the project. The word learning is used here with delibera- 
tion, The rules for handling the various roles in N-Trek 
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Photo 2: The equipment currently available in the Solo/NET/works laboratory. The terminal at the lower left in Photo 2a is used for 
the WAG display (as explained in the text). To its right is the IMSAI 5-100 computer that emulates the unrooted-tree network and 
performs the managerial WAG functions. Further to the right are the system console and bus-status monitor; the other micropro- 
cessors operate as nodes іп the network. Photo 2b shows MATSRCH designer Ivan Zatkovitch using an Apple Н computer in a ver- 
sion of the game that requires only one player. 


were extremely complex, yet it was possible to bring in a 
group of neophytes and have them playing well in very 
short order. The most remarkable thing about this learn- 
ing was that it took place with surprisingly little explana- 
tion time; it happened mostly as a result of doing what- 
ever was necessary to handle the task at hand. It was also 
a form of learning that prompted students to develop new 
strategies and theories. It was, to use a phrase we later 
coined as being particularly appropriate, inventive learn- 


ing. 


The Generalization of N-Trek 

The new Solo/NET/works project (which like its 
predecessor is supported in part by the National Science 
Foundation Development in Science Education program) 
can be looked upon as an extension and generalization of 
the N-Trek experience. The goal of the project is to 
develop a prototype learning environment that will sup- 
port a variety of multiprocess simulations. 

Physically, the environment will consist of a room (or 
several rooms) in which there is a variety of microcom- 
puters interconnected via a loosely coupled network. The 
phrase loosely coupled is used in two senses. Technically, 
it means that the microcomputers in the network have in- 
dependent (and very likely differently designed) system 
buses, and that they do not share memory. Pedagogical- 
ly, it is used to mean that each microcomputer node will 
be running an independent program (ie: process) that 
uses its own independent memory. The node processes 
will be able to cooperate, but only in ways determined by 
the program designers, and only via data communicated 
over the network. 

The reason we have kept the prefix Solo in the project 
name is to emphasize that the student controlling a given 
process (which may or may not have been designed by 
that student) is in charge of that aspect of the overall 
simulation. The sharing of data and the choice of which 
processes are to be cooperative is to be a student-team 
decision, and modifications of this decision will be 
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viewed as an integral part of the learning process. We 
want the student activities to mirror the team efforts of 
professional scientific and engineering projects, but with 
strong emphasis on independent thought within a group 
effort. 


Educational Applications 

The tasks we have set in the first phase of the project 
(1980 thru 1982) are technical in nature. The first issue we 
must address is that of finding simple ways to intercon- 
nect low-cost hardware in a cooperative network setting. 
For this reason, it is premature to talk about applications. 
Of course, they will eventually be the most important 
aspect of the project. 

Our approach to applications in this first phase has 
been to outline scenarios describing how the system 
might be used, but to do most of our initial network 
testing with simplified surrogate applications (an example 
will soon follow). The purpose of the scenarios is to help 
us verify the accuracy and workability of the various 
system hardware and software decisions that must be 
made right away, while helping point the way to the best 
use of new technology sure to be available by 1982 and 
beyond. 

One example of a scenario we have found useful is 
based on the use of the Solo/NET/works system to 
model both realistic and futuristic air traffic-control 
systems, In this application, some students will play the 
role of pilots flying a variety of aircraft, Each student 
will control a microcomputer at a node of the network. 
The principal process running in the computer at one 
node will be a program that simulates the flight 
characteristics of a given (or imagined) aircraft. The 
other microcomputer nodes will be manned by air-traffic 
controllers. The principal process running at each of 
these nodes will be one that interprets data returned from 
aircraft transponders (a transponder is an "encoded" 
transmitter located in an aircraft), along with data on the 
position of ground-based navigational aids. 
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There will also be a distinguished node in the network 
which we call the WAG (Weltanschauung, or "world 
view," Generator). This will calculate all the data needed 
to generate a graphic display of the total universe within 
which these pilots and controllers function. Normally, 
the total WAG display will be visible only to observers or 
visitors who are not engaged in the simulation. However, 
windows on this universe appropriate to the functions at 
specific nodes will be available to these nodes. For exam- 
ple, an air-traffic controller will be given a graphic 
display of the aircraft in the specific sector he controls. 
This corresponds to the way in which radar displays are 
actually used today. 

What will be learned by students working in such an 
environment? Specific learning will be in the areas of 
aerodynamics, navigation and geometry, piloting, and 
air-traffic control (for those so inclined vocationally). 
Also involved are large-system design, distributed com- 
puting, data-base design, and, of course, the physics and 
mathematics of Newtonian dynamics. 

The Solo philosophy assumes that students will play an 
active role in the design and modification of the programs 
for the node processes. More importantly, we believe 
that the participants who design, develop, debug, and use 
such a system will learn to be inventive—to devise 
strategies and procedures that transcend anything that 
even the best teacher or text could hope to transmit. 

The ultimate power of a multi-micro network is found 
in the fact that all the processes are run on general- 
purpose computers. This means that entirely new ap- 
plications, and an entirely new set of challenges to be in- 
ventive, are only as far away as the imaginations of the 
users. We have found that visitors often suggest in- 
genious examples of such applications and that these 
represent a multitude of disciplines. Some of the other 
scenarios that we are working on as a result of such 
discussions are in the areas of corporate-business 
management, computer-operating systems, economic 
models, the colonization of space, and models of human 
physiology that could be used in medical education. 


Network-Architecture Considerations 

The subject of computer networking is extensive, and a 
substantial amount of literature detailing a variety of ap- 
proaches has developed over the years. For our purposes, 
with our constraint to work with low-cost, off-the-shelf 
microcomputers, most of the options discussed in the 
literature were not directly applicable. It also became 
clear that, as with any new development, the promises of 
what could be done tended to be ahead of the availability 
of actual products. However, we spent some time think- 
ing through the consequences of trying to apply the most 
recent ideas about local-area networking to our applica- 
tion, subject to the constraint that costs had to be 


| minuscule compared to those associated with the com- 


mercial and scientific networks in use today. 

We decided that even with this constraint, it would be 
advantageous to work conceptually with the unrooted- 
tree passive-bus configuration, considered one of the 
most powerful local-network architectures. Another 
name for this arrangement is the global multiple-access 
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THEY INVENTED THE WHEEL... 


During 1978 a set of four business systems was developed 
for sale in the CP/M environment under the name 
"Peachtree Software". Since then, 


this software has been used in over 3000 —— c — M 
installations, and sold through more than == 

150 retail outlets. During this period, — и 
however, there was a split among а 


the principals which resulted in a 

parting of the ways. It was decided one group would 

retain the "Peachtree Software" trademark and 

the second group would be restricted from competing 

with them for one year. We are now ready to market our 
business software to you under the name of “Insoft Accountant” 


WE GAVE IT A NEW TWIST 


Thanks to the 2-80 Softcard™ by Microsoft, this software is 
available to Apple owners for the first time. It uses 
the standard Apple 40 character display and unlike 
the Peachtree version, does not require an extra 
16K memory card to run. All you need is an 

Apple ll or Apple П Plus with 48K RAM, 2 drives, 
the Microsoft Z-80 Softcard™, DOS 3.3 and 

a 132 column printer. We supply all ——- 
programs, manuals and ѕатріе company 
data files to get you up and rolling fast. 


Тһе deal of 19 


EXACTLY WHAT IS ІТ? 
This fully intearated Business Software Package for 5365 includes: 


€ GENERAL LEOGER — Will automatically post end of month transactions from A/R, ААР, and Payroll. 
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® ACCOUNTS RECEIVABLE — instant customer account information (current and aged) with complete 
invoicing with open item and statement capabilities. 

е ACCOUNTS PAYABLE — Tracks current and aged payables. Has extremely useful cash flow 
management reports. 

® PAYROLL — Calculates payroli for every type of employee while maintaining monthly, quarterly and yearly 
totals for reporting purposes in multiple states. User modifiable tax tables. W-2, 941's, etc. 

е MANUALS — Comprehensive user manuals for each module with start up aids, 290 pages. 


ORDERING INFORMATION — Fill out and mail 
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cables and interfaces and Insoft Accountant program package. *3999. 
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software is sold as-is without support. Warranty limited to “good copies" of disks. Sale is to end users only for use 
on one computer. Call for sample reports. 80 column APPLE version requires SUP-R-TERM board or equivalent. 
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SELF COMPILING 
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Single license 
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CP/M Formats: 8'' soft sectored, 
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All Orders and General information: 


SUPERSOFT ASSOCIATES 
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bus. Recent applications of this architecture are the Xerox 
Company's Ethernet, and the Ungermann-Bass Net/One 
system. 

Figure 1 gives a brief summary of some of the network 
architectures in use today. Although the passive-bus con- 
figuration appears to lack the complexity of the others, it 
is in reality a very general arrangement. This is because 
the bus (the heavy horizontal line) is assumed to be a 
wideband communications medium (usually a coaxial 
cable) to which any node can be connected by means of a 
transceiver, The transceiver contains sophisticated cir- 
cuitry that allows the nodes to contend for access to other 
nodes without waiting for their turn in a polling scheme. 
This circuitry also allows for fiexible addressing schemes 
that allow the access paths in the network to be con- 
figured in any way desired. Logically, this configuration 
is equivalent to a fully connected distributed system, with 
no limitations or dependencies on which nodes are to act 
as control centers. 

Since it is not yet possible to buy low-cost bus hard- 
ware such as transceivers off-the-shelf for use with the 
popular microcomputers, we are simulating the passive 
bus-architecture with an S-100 microcomputer. The other 
node microcomputers in the network connect to standard 
serial I/O (input/output) ports on the 5-100 machine. 
The idea is to have a program segment running in the 
S-100 computer that makes these ports appear to be 
"taps" onto a passive bus, Actually, all communications 
from the nodes will be via RS-232C ports which are 
available at a low cost. In the spirit of limiting costs even 
further, we are experimenting with having the same S-100 
computer also act as one of the nodes. 


Hardware and Software 

There are many ways to put together a system that acts 
like a general microcomputer network. One approach 
would be to use a single machine running a sophisticated 
operating system like UNIX (a development of the Bell 
System Laboratories), which allows the various users on 
the system to set up "pipelines" with each other, Bill 
Gates of Microsoft has indicated that they will soon have 
such a system for use on the newer 16-bit microcom- 
puters. Thís product will undoubtedly be worth in- 
vestigating when it becomes available. 

Two other products we considered were the Nestar 
system and the Corvus Constellation system. The Nestar 
system is designed specifically for Apple computers and 
the Apple II bus. The Corvus system was not in use any- 
where that we could visit, Although both these products 
are ingenious developments, we felt that with the lack of 
generality and experience with their use, it would not be 
wise to acquire the Corvus and Nestar systems at this 
time. This decision was further supported by our 
equipment-budget limitations and our desire to test the 
feasibility of using a variety of low-cost microcomputers 
as network nodes. Once we have a better feel for the 
capabilities of the various machines, we will not be hesi- 
tant in choosing the models that perform the best for us. 
It is pretty clear that trying to accommodate all the dif- 
ferences found in the various brands of microcomputers 
today can create lots of problems. 
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"Alpha Micto AM-5O0 ва Irademark ol Alpha Micro Systems 
SMCJOO. HARDTAPE and KNX-500 are trademarks of Konan Corporation 


Circle 65 on Inquiry card. BYTE January 191 111 


Education Forum 


BUS (UNROOTED TREE j 


» 


CENTRALIZED 


DECENTRALIZED 


DISTRIBUTED, MINIMALLY CONNECTED (RING) 


Ша 


DISTRIBUTED, FULLY CONNECTEO 


E 


HIERARCHICAL (TREE) 


Figure 1: Examples of network architecture. А network consists of nodes that are linked through communications channels. In these 
diagrams, square boxes represent nodes that act as resources in the network, circles represent users of these resources, and diamonds 
show devices or persons that act as intermediaries (buffers, terminals, displays, etc). The letters P and C indicate that the node is a 
person or a compuler; a blank node means that the nature of the node is not specified. 


Fortunately, the lack of standardization is not as severe 
a problem with microcomputer languages and operating 
systems, and we had no misgivings about using Microsoft 
BASIC running under CP/M in the S-100 computer. Both 
products have proven to be sophisticated and reliable. 
Being able to count on this kind of stability has been a big 
plus. We may look into using the C or Pascal languages 
later on, but the microcomputer versions of these are still 
relatively new. 

The simplest choice of system software for low-cost 
computers like the Apple, Atari, and Radio Shack's 
TRS-80 is to use whatever is supplied by the manufac- 
turer. This can cause problems, however, and since it is 
now possible to add the CP/M-Microsoft BASIC com- 
bination to both the Apple and TRS-80, we may take this 
route later on. For the time being, we are trying to work 
with the system software supplied with each of these 
machines, supplementing it where necessary with bus in- 
terface programs written in machine language. 
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Surrogate Applications 

By now it should be clear that putting together a 
system of this type is a complex job, especially for a small 
staff. Some of this complexity can be sorted out by 
recognizing that we (and, later on, others who wish to 
replicate the system) must wear three hats. The most im- 
portant of these will eventually be that of the educator 
who uses the system. The second will be that of the 
application-program designer. The third is the one we are 
wearing most of the time at present, namely that of a 
multisystem designer. The job of a multisystem designer 
has to come first since the others build on its products. 
The problem is that any decisions at the system level can't 
be made without experience at the application level. 

At this time, our strategy Юг dealing with this dilemma 
is to give consideration to a variety of educational ap- 
plications, but to hold off on implementing them fully. A 
considerable effort in software engineering will be needed 
to implement the more advanced applications we have in 
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MORE MEMORY. LESS MONEY. 


Compare Morrow Designs DISCUS" 
M26" hard disk systems 
to any system available 
for S-100 or Cromemco 
machines. First, compare 
features. Then, com- 
pare cost per mega- 
byte. The M26 works 
out to under $200 a | 
megabyte. And the M10 is 
about half the cost of com- 
peting systems. 


COMPLETE SUBSYSTEMS. 
Both the M10 (8%, and the M26 
(14^), are delivered complete with 
disk controller, cables, fan, power sup- 
ply, cabinet and CP/M* operating 
system. It's your choice: 10 Mb 8" 

at $3,695 or 26 Mb 14"at $4,995. 
That's single unit. Quantity prices are 
available. 


BUILD TO FOUR DRIVES. 


104 Megabytes with the M26. 40+ 
megabytes with the M10. Formatted. 
Additional drives: M26: $4,495. 
M10: $3,195. Quantity discounts 
available. 


5-100, CROMEMCO 
AND NORTH STAR? 


The M26 and M10 аге sealed-media 
hard disk drives. Both S-100 controllers 
incorporate intelligence to super- 

vise all data transfers through four І/О 
ports (command, 2 status and data). 
Transfers between drives and control- 
lers are transparent to the CPU. The 
controller can also generate interrupts 
at the completion of each command 


First compare qual 
Then compare cost. 


Morrow Designs' 10 megabyte 
hard disk system: $3,695. 


m. 1 y 


Morrow Designs' 
26 megabyte 
hard disk system: 
^, $4,995. 


... materially increasing system through-  . Ж>. 


put. Sectors are individually 
write-protectable for multi- 
use environments. North 
Star or Cromemco? 

Call Micro Mike's, 
Amarillo, TX, 

(806) 372-3633 ғ 
for the software Ф 
package that allows 

the M26and M10to run 
on North Star DOS. MICAH of 


*Cromemca is a trade 


ә *CP/M is a trademark of Digilal Research Corp. 
mark of Cromemco, Inc. 
*North Slar is a trademark of Norih Star Computers, Inc 
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_g@ Sausalito, CA, (415) 332-4443, 


offers a CP/M expanded to full 
Cromemco CDOS compatibility. 


AND NOW, MULT-1/O” 


Mult-I/O is an I/O controller that allows 
multi-terminal and multi-purpose 

use of S-100 and Cromemco computers. 
Three serial and two parallel output 
ports. Real time clock. Fully program- 
mable interrupt controller. Designed 
with daisy-wheel printers in mind. 
Price: $299 (kit), $349 assembled 

and tested. 


MAKE HARD COMPARISONS. 


You'll find that Morrow Designs hard 
disk systems offer the best price/ 
performance ratios available for 5-100, 
Cromemco and North Star compu- 
ters. See the M26 and M10 hard disk 
subsystems at your computer dealer. 
Or, write Morrow Designs. Need infor- 
mation fast? Call us at (415) 524-2101. 


Look to Morrow 
for answers. 


5221 Central Avenue 
Richmond, CA 94804 


BW -2650 


BW-26350 $19.85"* 
BT-30 8 3.05" 
BT-2628 $ 7.95 


BW-26580 BATTERY TOOL 


The new BW-2630 is a revolutionary battery 
powered wire-wrapping tool. The tool operates 
on 8 standard "C" size NiCad batteries (not 
included) and accepts either of two specially 
designed bits. Bit model ВТ-50 is for wrapping 
30 AWG wire onto .025" square pins ; BT-2688 
wraps 26-28 AWG wire. Both produce the 
preferred "modified" wrap. 

Designed for the serious amateur, BW-26580 
even includes both positive indexing and 
anti-overwrapping mechanisms features 
usually found only in industrial tools costing 
five times as much. Pistol grip design and 


| rugged ABS construction assure performance 


and durability. In stock at local electronic 


| retailers or directly fom 
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OK Machine & Tool Corporation 
2455 Conner 8t., Bronx, N.Y. 10475 U.S.A. 

Tel.(212) 994-6600 Telex 125091 

Minimu | 52.00 
New York State re (ах 
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mind, and for these we feel that it is wisest to confine 
ourselves to the highest level of the application design 
process at present. The catch to this strategy is that it 
doesn't get into the nitty-gritty detail that can have im- 
portant repercussions on network-level design decisions. 
To handle this obstacle, we are also working with the 
complete design and testing of what we call surrogate ap- 
plications. These are highly simplified but fairly accurate 
mappings of what we believe will be the essential ingre- 
dients of real applications. 

The first surrogate application we have worked with is 
a game called MATSRCH. It was designed by [уап 
Zatkovich as an undergraduate. He has since graduated 
and moved on to bigger and better things as a computer 
scientist, His application was designed to work with a 
minimal system in which an S-100 computer provides the 
network-bus function, while also handling several node 
tasks. 

The arrangement of components used in MATSRCH is 
shown in figure 2 and photos 2a and 2b. The S-100 com- 
puter consists of an IMSAI mainframe equipped with an 
Ithaca Intersystems Z80 processor board and memory 
boards, and a Morrow disk controller and I/O boards. 
The computer runs Microsoft 5.1 BASIC under CP/M. 
The nodes controlled by persons P1, P2, P3, and so on, 
are equipped with low-cost machines such as the Apple 
II, the Atari 800, and the TRS-80. The processes in each 
of these machines are written in the BASIC supplied with 
the machine (usually a variant of Microsoft BASIC). 

The idea of MATSRCH is to allow several players, 
each with his own computer, to move a spaceship 
through a world defined by a matrix-like coordinate 
system. Players issue commands that move their ships, 
ask for scans of the area in which they are located, and 
rendezvous with other ships. The program running in the 
S-100 computer performs three tasks: it manages the 
communication of data between nodes (ie: it emulates the 
network bus function), it keeps track of where everybody 
is in the matrix world of the game (supplying this infor- 
mation to the WAG display), and it displays bus-status 
information on the system console. This last function is 
not essential to the game, but it is a revealing way to keep 
tabs on where the bottlenecks in communications occur. 

The present version of this simplified net monitor 
shows whether the S-100 program is doing network poll- 
ing (and buffer management), interpreting data received 
from the nodes, or handling the WAG display. 

The programs in the spaceship nodes are quite simple 
at present. They allow the players to issue commands 
that control the motion of their ships, and ask for infor- 
mation about the presence of other ships. The game lirnits 
the range that a player may ask to scan. In effect, in- 
dividual nodes are able to look into small windows on the 
global space known to the WAG. Each node application 
program is also able to call upon a suitable driver pro- 
gram that can transmit or receive data from the bus. The 
programs in the nodes are actually parallel processes that 
cooperate in the MATSRCH game. The important point 
to note is that these processes can be expanded to take ad- 
vantage of all the power of the microcomputer in which 
they reside. This is an important point; the local nodes 
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"It's amazing what a 
few key phrases will do 
for your sales record 
to small businesses. 
Words like "faster, 
"cheaper, and 
Microsoft's 'COBOL-80^ 

| should know. I'm in 
the business of selling 
complete computer sys- 
tems to one of the most 
demanding enterprises 
around: pharmacies. 
That means my pro- 
grams have to solve 
the complex problems 
facing pharmacies today 
—the deluge of paper- 
work, regulations, and 
the need for immediate 
access to patient 
information. 

l've sold a lot of mini- 
computer systems with 
programs written in 
DIBOL. Then | discover- 
ed microcomputers, 
and Microsoft's 
COBOL-80. Together, 
they're faster and less 
expensive than my old 
system, yet do all the 
same things. And more. 

Like what? Like 
more flexibility and ver- 
satility. | use practically 
the whole range of 
COBOL-80 features, to 
speed inventory, billing, 
labeling, pricing, 
accounts receivable, 
patient profiles and 


Ron Mayberry 
Mayberry Systems, inc., Belleville, Illinois 


doctor lists. And FII be 
using a lot of the same 
features to write a pro- 
gram for travel 

agents too. 

Believe me, we 
checked them ail, and 
only COBOL-80 had all 
the necessary LEVEL I 
features, plus the new 
CHAIN feature, pro- 
gram segmentation 
and formatted screen 
ACCEPT/DISPLAY. 

The CHAIN feature 
impressed even а 
veteran programmer 
like me. With my menu- 
driven systems, | have 
total control over which 
program will execute 


next. And it was great їо 
find that COBOL-80's 
ACCEPT/DISPLAY 
statements give for- 
matted screens that 
look the same as my old 
DIBOL screens. Yet 
with fewer lines of code. 

With 300 different 
program modules, you 
can be sure | appre- 
ciate segmentation too. 
In one case, | collapsed 
seven DIBOL programs 
intó one segmented 
COBOL-80 program. 
Now | can organize my 
system according to 
program function rather 
than memory size. 
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“When you sell to small 
business, learn to speak 
their language. COBOL- 80" 


My compile times? 
Incredible. Over 1,500 
lines compile and link in 
just five minutes. 

І know what you're 
thinking. Sounds great, 
but | wouldn't want to be 
in Mayberry's shoes 
when he translated all 
those DIBOL programs 
to COBOL-80.' Well, 
surprise. Since most 
DIBOL features trans- 
late into COBOL one- 
for-one, we converted 
the source code six 
times faster than 
originally scheduled. 

So simply put, that's 
how Mayberry Systems 
Inc. learned for itself 
that COBOL-80 is one 
language that makes 
a lot of sense to 
small businesses. 

In my opinion, 
COBOL-80 is first- 
class. And | thought 
you should know about 
it too." 


COBOL-80 now sup- 
ports Level 1 ANSI 
SORT/MERGE state- 
ments to interface with 
Microsoft's new sort 
facility, M/SORT. 


COBOL-80 with 
documentation, $750. 


Documentation purchased 
separately, $20. 


M/SORT, $125. 
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5-100 MICROCOMPUTER RUNNING MICROSOFT 944/0 UNDER CP/M 
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APPLE TRS-86 ATARI 
A - ©; а ©; dan S - SYSTEM 
CONSOLE AND 
BUS STATUS 
С) О т ТЖ 


MATSAGH LOCAL PROCESSORS 


Figure 2: The hardware and software arrangement for MATSRCH. This application uses an S-100 computer (indicated at the top of 
the diagram) for a variety of functions: the segment labeled "BUS" is involved in emulating the unrooted-tree network shown in 
figure 1. Each microprocessor node has a principal function (the task assigned to that node, indicated by a square) and a driver pro- 


gram that handles communications (indicated by a diamond). 


are not just terminals connected to a central processor. 
Аз was noted earlier, all communications between 
nodes are via RS-232C serial lines. Thus, even though our 
work is primarily concerned with a local network, there 
is still the capability of connecting several schools 
together via telephone lines and modems. The potential 
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of interscholastic simulation gaming between several 
local high schools and colleges is intriguing, especially in 
terms of the higher levels of supportive social en- 
vironments that could result. 8i 


Acknowledgments; Further Information 

The Solo/NET/works project derives many of its 
ideas from its two predecessors, Project Solo and the 
Soloworks Laboratory. АП three projects were funded 
in part by the Education Directorate of the National 
Science Foundation. Examples of early curriculum 
units from Project Solo were reprinted in Creative 
Computing in 1979 and 1980. Articles describing some 
of the activities of Soloworks appeared їп BYTE in 
December 1976, August 1977, March 1978, and May 
1978. A description of the educational ideas that 
underlie the Solo philosophy was given in the article 
"Books As an Antidote to the CAI Blues" which ap- 
peared in the Education Forum of BYTE in June 1980, 
page 74. | 

Documentation of the Solo/NET/works project will 
initially be in the form of working papers. These are 
for internal use only, but revised versions will later be 


| submitted for publication in the Education Forum of 


BYTE. If you'd like to be placed on a mailing list for a 
notice of what has been published and where it ap- 
peared, send your name and address to Margot 
Critchfield, Department of Computer Science, Univer- 
sity of Pittsburgh, Pittsburgh РА 15260. However, 
please understand that it will be some time before a 
complete list is available. 

The material in this preliminary report is based in 
part on working papers by faculty associate Dr Sig 
Treu, and project staff members Margot Critchfield, 
Bob Hoffman, and Blaise Liffick. The material on the 
MATSRCH application was derived from a paper їп 
preparation by Ivan Zatkovich. 


А PASCAL/M" Demo Disk from Sorcim. 


You've heard all about the power of PASCAL. You know 15 a 
simple, high level, block structured language that is replacing 
BASIC as the universal programming tool. But how can you 
learn if it’s really what you want without spending a lot of 
money? Sorcim* Incredible $10 Free Offer is the answer. 
For only $10 you receive a CP/M* compatible 8” 
floppy disk that demonstrates the entire PASCAL/M 
language. Through a sample pro- 
gram that displays the unique 
features of PASCAL/M and a 
limited compiler that allows 
you to create programs of 
your own, you'll discover 
the incredible world of > 
PASCAL/M first-hand. м3 
You can run the disk on any 
standard CP/ M-based system using an 8080, 
8085 or 280" CPU device with 56K memory. 
So where's the FREE come іп? 
After the demo disk gets you hooked on 
PASCAL/M, just order the full PASCAL/M 
package, including the compiler, object library 
and pseudo code (P-Code) interpreter, and 
we'll give you full credit for the demo disk! 


| 
\ 


- 74 
oat am 


Thats $10 off of our regular low price of $175. And that makes it 
about as close to free as you can get. 

If you need full documentation, just turn your Incredible 
$10 Free Offer into an Incredible $20 Free Offer Order the 
complete 90-page Users Reference Manual, which fully details 
our entire PASCAL/M package, for an additional $10. 
And you'll get full credit for the $20 offer, too. 

Sorctm [s the solid software source. 
Sorcim is fully committed to the advance- 
ment of technology through software develop- 
ment. Our next PASCAL enhancement, the 
PASCAL/M symbolic debugger which dra- 
matically reduces program development ume, 
is proof of this commitment. We also offer а 
comprehensive line of state-of-the-art software 
products for ZBO, 8080, 8048, 6502, 680х, 
28000, M68000 and 8086/88 microprocessor- 
based systems. And Sorcim can develop operat- 
ing systems, compilers and assemblers for your 
specialized applications. 
Take advantage of our incredible offer by 
filling out the coupon and sending it to us 
today. You'll get hard evidence of solid software 
for microcomputer applications. 


OK, I can't pass up your Incredible $10 Free Offer. 
Please send me the Пете checked below: 
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System Review 


The НР-41С: 


A Literate Calculator? 


Brian P Hayes 
Scientific American 
415 Madison Ave 
New York NY 10017 


Calculator vs Computer 

The computer and the programmable calculator seem 
to be following paths of convergent evolution. As the one 
is made smaller while the other gains in capability, the 
line of demarcation between them becomes more and 
more arbitrary. For now at least, the programmable 
calculator remains a distinct and lesser species, but it 
shares many of the attributes of the computer. Moreover, 
the shared attributes are chiefly the ones that make the 
computer an interesting machine. Both devices offer an 
intimate acquaintance with the powers and pleasures of 
algorithms. Both exhibit an enigmatic unpredictability: 
the response of the machine to any given stimulus is 
wholly deterministic, yet the behavior of a large program 


Photo 1: Components of the Hewlett-Packard НР-41С 
calculator system. Shown here are the calculator itself and three 
peripheral devices: a magnetic-card reader, a wand for reading 
printed bar codes, and a thermal dot-matrix printer. The 
peripheral units plug into four ports at the top of the calculator, 
which can also receive modules containing additional memory 
or precoded applications programs. The HP-41C alone costs 
about $300; a system including all three peripheral devices and 
two memory or applications modules is about $1000. (Photo by 
Ed Crabtree.) 
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can be full of surprises, often to the frustration of the pro- 
grammer. 

The HP-41C, which was introduced by the Hewlett- 
Packard Company about a year ago, is among the pro- 
grammable calculators that lie closest to the computer 
borderline. It comes close enough for the jargon of com- 
puters to be useful in describing it. At the Corvallis Divi- 
sion of Hewlett-Packard, where the HP-41C is made, 
they refer to the calculator itself as the "mainframe" and 
to its accessory devices as the "peripherals." The 
calculator comes equipped with four input/output (I/O) 
ports, through which the various elements of the system 
are interconnected. Because the peripherals do some data 
processing internally, the system might even be said to 
have "distributed intelligence." 

When compared with a computer, most programmable 
calculators have a rich instruction set, but they are defi- 
cient in memory capacity and in facilities for communica- 
tion with the user. А calculator comes with such 
amenities as trigonometric, logarithmic, and statistical 
functions built in; with a computer, even floating-point 
arithmetic must usually be constructed out of software. 
On the other hand, no calculator has the memory needed 
to store large tables or other data structures. And it is the 
communication problem that most seriously limits the 
utility of the calculator. А display that can represent only 
the 10 digits, a decimal point, and a minus sign does not 
have much range of expression. Even for problems that 
have entirely numerical results, such a display is not 
always adequate, since without labeling of any kind it is 
easy to become confused about what a number means. 


The HP-41C 

In the HP-41C, the instruction set is at least the equal 
of that in any other calculator and the potential memory 
space is large (although it can never be large enough). 
The most conspicuous distinguishing features, however, 
have to do with communications and "human factors " 
(or, in other words, those things that aid in writing pro- 
grams and in interpreting their results), 

АП three of the peripheral units now available serve to 
get information into or out of the HP-41C; they are a 
printer, а magnetic-card reader, and a wand for reading 
bar codes, But perhaps the most significant innovation of 
all is in the calculator itself: a liquid-crystal display that 
can represent not only numerals but also the complete 
uppercase alphabet and a few lowercase letters and other 


for under $200. 


The Sinclair ZX80. 
A complete computer— 


only $199.95 pius $5.00 shipping. 


Now, for just $199.95, you can get a 
complete, powerful, full-function computer, 
matching or surpassing other personal 
computers costing several times more. 

It's the Sinclair ZX80. The computer that 
"Personal Computer World" gave 5 stars 
for ‘excellent value.’ 

The ZX80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy-to-use 
computer language. 

You simply take it out of the box, con- 
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man- 
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be wnting 
complex programs with confidence. 

All for under $200. 


Sophisticated design makes the 
ZX80 easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips— 
including the Z80A microprocessor, the 
faster version of the famous Z80. This 
makes the ZX80 the world's first truly port- 
able computer (6%” x 842" x 1%" and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 


Your course in computing. 

The ZX80 comes complete with its own 
128-page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing—not just 
by reading. It makes learning easy, exciting 
and enjoyable. 

You'll also receive a catalog packed with 
items that can make your ZX80 even more 
useful. Including 27 program cassettes, 
from games and home budgeting for just 


$6.95, to Sinclair's unique Computer Learning 


Lab. And books, hardware options and 
other accessories. 


ZX80's advanced design features. 
Sinclair's 4K integer BASIC has perfor- 

mance features you'd expect only on much 

larger and more expensive computers. 

@ Unique ‘one touch’ entry. Key words 
(RUN, PRINT, LIST, etc.) have their 
own single-key entry to reduce typing 
and save memory space. 


@ Automatic 
error detection. 

A cursor identifies errors 

immediately to prevent entering 

programs with faults. 

ш Powerful text editing facilities. 

в Also programmable in machine code. 

ш Excellent string handling capability —up 
to 26 string variables of any length. 

m Graphics, with 22 standard symbols. 

B Built-in random number generator for 
games and simulations. 

Sinclair's BASIC places no arbitrary re- 
strictions on you— with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fa- 
шге, Options will include expansion of 1K 
user memory to 16K, a plug-in 8K floating- 
point BASIC chip, applications software, 
and other peripherals. 


Order your ZX80 now! 

The ZX80 is available only by mail from 
Sinclair, a leading manufacturer of con- 
sumer electronics worldwide. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZX80 is backed by a 30-day money- 
back guarantee, а 90-day limited warranty 
with a national service-by-mail facility, and 
extended service contracts are available for 
a minimal -— 


The first personal computer 
= 


Price includes TV and cassette connectors, 
АС adaptor, and 128-page manual. 

All you need to use your ZXBO is a standard TV 
Тш; ог black and white). The ZX80 comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Ako included is a connector for 
a portable cassette recorder, if you choose to store 
programs. (You use an ordinary blank cassette.) 


The ZXBO is a family learning aid. Children 10 and 
above will quickly understand the principles of 
computing —and have fun learning. 

Master Charge or VISA orders call: 

(203) 265-9171. We'll refund the cost of your call. 
Information: General and technical — (617) 
367-1988, 367-1909, 367-1898, 367-2555, 
Phones open Monday- Friday from 8 AM to 

B PM EST. 


Sir IE-lgalr mA 
Р.О. Box 3027, Wallingford, CT rd 


T Sinclair Research Ltd., 475 Main St., Р.О. Box 3027, Wallingford, CT 06492. 
ZX80 personal computer(s) at $199.95* each (US dollars), plus $5 


| Please send me. 11. 
shipping. (Your ZX80 may be tax deductible.) 


Name 

Address = 

City CS tate’ 
Occupation: 

Intended use of ZX80: 


] enclose a check/money order payable to Sinclair Research Ltd. for $ 


Have you ever used a computer? O Yes O No. 
Do you own another personal computer? O Yes O No. 


Apo — 


| 
*For Conn. deliveries, add sales tax. | 
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symbols. The letterforms are crude but perfectly legible; 
what they bring to the calculator is literacy, and it makes 
all the difference in man-machine relations. 

The architecture of the HP-41C is not fundamentally 


different from that of its predecessors in the Hewlett--" 


Packard line. There is a four-level stack of registers where 
pending operands are generally held; other registers are 
identified by a 2- or 3-digit address. The internal memory 
consists of 63 registers, but this number can be increased 
by plugging memory modules into the ports. Each 
module adds 64 registers, so that a full complement of 
four modules yields a total capacity of 319 registers; with 
all the ports occupied, however, no peripheral devices 
can be connected. 

The memory available can be divided in any way 
desired between data storage and program storage. When 
allocated to data memory, a register holds a single 
floating-point number (10-digit mantissa and 2-digit ex- 
ponent). Program capacity is more difficult to measure 
because instructions have varying space requirements, 
Without extra memory and with a reasonable allowance 
for data storage, the maximum for an unassisted HP-41C 
usually falls between 150 and 200 program lines. By add- 
ing three modules and keeping the same data space, the 
program capacity is expanded to about 1200 lines. 

An additional wider register is dedicated to alphabetic 
operations. Up to 24 characters can be accumulated in the 
alpha register, although only 12 at a time fit in the liquid- 
crystal display; the extra characters scroll in to the left, 
marquee-style. The alphabetic capability is not a mere 
frill. The extent to which it is called upon in the everyday 


REMOTE I/O 


Control AND monitor remote devices 
Real time clock/calendar included 


e An AC carrier communications 1/0 interface for the APPLE 11% 
computer. Output communications operate up to 256 BSR System 
X-10* control modules. Input communications come from the Х-10 
command console, and temperature and security input aodules, 
soon to be available from Intelligent Control Systems, Inc. 
e Software routines are provided to handle the AC 1/0, to aet, 
read, and display the real time clock, and а background schedule 
control program. 4 selectable interrupt rates allow machine 
language programs to run simultaneously with other programs. 
e Real time clock provides sec, min, hour, date, day of week, mo, 
and year. Rechargable battery runs clock when APPLE is off, 


* Trademarks-APPLE ІІ:Арр1е Computer Inc, ,System X-10:BSR Ltd, 
SEE YOUR APPLE DEALER FOR А DEMONSTRATION,..$185 sugg. retail 


Intelligent Control Systems, Inc. 
PO BOX 145 ТІәМРІ,5,ММ 55414e(612) 699-4342 
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operation of the calculator can be illustrated by consider- 
ing one of the curious challenges of calculator design. 


Mnemonic Functions 

The problem is that most scientific calculators have 
more instructions than they have keys; in the case of the 
HP-41C, there are more than 130 instructions and only 
thirty-five keys. А shift function doubles the number of 
distinguishable key sequences, but that still leaves almost 
half the instruction set without a home on the keyboard. 
Rather than further increase the number of keys or the 
number of shifted modes, Hewlett-Packard has adopted a 
solution familiar in larger systems: all instructions, 
whether or not they appear on the keyboard, can be ex- 
ecuted by spelling out their mnemonic in the display. 
Programs resident in memory and instructions associated 
with peripheral devices can be executed in the same way. 

Execution of a mnemonic label has the significant ad- 
vantage of eliminating all dependence of the instruction 
set on the layout of the keyboard. It also has certain 
potential drawbacks that the designers of the HP-41C 
have gone to some lengths to remedy, largely by ex- 
ploiting the alphabetic display. For example, if the spell- 
ing of a mnemonic is forgotten, a complete listing of the 
instruction set can be called up by the CATALOG func- 
tion. 

Another objection is that repeatedly spelling out a 
function can be tiresome on a keyboard smaller than the 
human hand. This burden has been relieved by the 
radical strategy of allowing all the keys to be redefined by 
the user. Ány instruction (with the exception of a few 
program-editing pseudoinstructions) and any program 
can be assigned to any key. 

The fluid indeterminacy of the keyboard leads to a fur- 
ther possible complaint: the user may lose track of what 
function has been assigned to a particular key. Two 
devices come to the aid of the forgetful. A keyboard 
overlay slides into place to relabel the keys according to 
the chosen assignments; if several programs require dif- 
ferent key assignments, a separate overlay can be made 
up for each опе, The second aid is more elegant: the cur- 
rent function of any key can be verified merely by press- 
ing the key and holding it down a moment. The 
mnemonic of the function appears in the display. If the 
key is released, the function is executed; otherwise, the 
word "null" appears and the command is canceled. 

[A third aid to the use of the HP-41C keyboard is the 
selection of the user/standard mode. The key redefini- 
tions are valid only when the calculator is in the user 
mode. To use a key that has been redefined for its 
original function, the user has only to press the LISER key 
to toggle the calculator back to its standard mode. In the 
standard mode, the HP-41C behaves as it would before 
any keys were assigned, thus giving the user the best of 
both worlds. . . . GW} 


Further Features for the Programmer 

The versatility of the liquid-crystal display is exploited 
in several other ways to make the HP-41C friendly and 
fool-resistant. A row of indicators below the main 
display provides various indications of mode and status. 
Error messages can be reasonably explicit: an attempt to 
divide by 0 elicits "data error," and a number greater 
than 10% is flagged as "out of range." When a conditional 
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test, such as "X = 07”, is executed from the keyboard, 
the display answers the question "yes" or "no," 

Alphabetic text can also have a valuable role within a 
program. How it is employed is largely up to the pro- 
grammer, but two obvious uses are prompting for inputs 
and labeling outputs. 

Even with the best of keyboard technologies, entering a 
long program is inevitably tedious. А feature of the HP- 
41C that helps in avoiding needless repetition of effort is 
a continuous memory, which maintains all data and pro- 
grams even when the calculator is turned off. Key 
assignments, the settings of flags, and other status infor- 
mation (such as the angular mode) are also preserved. А 
program that is run frequently can be kept in the 
calculator. Memory resources are finite, however, and on 
Occasion a program must be cleared to make room for 
another and later reloaded. It is for such purposes that 
the magnetic-card reader and the bar-code reader are in- 
tended. 


Using Cards 

The magnetic-card reader, which occupies one port, is 
a small unit that clips onto the top of the calculator and 
can be left in place. The cards are the standard 1 by 
7 cm magnetic strips (slightly smaller than a stick of 
chewing gum) that are also employed by the HP-67 and 
HP-97 and by some Texas Instruments calculators. They 
are inserted in a slot at the side of the reader and pulled 
through by a motor for retrieval on the other side. Each 
card has two tracks and each track holds the contents of 
16 registers, which can be either data or programs. À 
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long program requires several cards, and a routine that 
saves the state of the entire machine sometimes calls for a 
whole deck of them. 

Cues provided by the calculator make operations with 
the cards almost mindless. When writing a program onto 
cards, a message in the display indicates how many 
tracks will be needed; when reading a program, the same 
message gives the lowest-numbered track that has yet to 
be read. The cards can be inserted in any sequence, and 
the information is sorted out internally. A defective card 
or an unsuccessful pass through the slot generates an ap- 
propriate error message. 

Cards can be both written and read at the command of 
a running program. For example, a data card might be re- 
quested during an initialization routine, and new values 
might be written onto the card at the end of a calculation. 
Or one of several possible subroutines might be appended 
to a running program once the program had determined 
which subroutine was needed. Unfortunately, all these 
procedures still require human intervention for the actual 
insertion of the card. Thus, the user must attend the 
machine and feed it by spoonfuls on demand. 

An amusing feature of the card reader is its ability to 
create "private" program cards. When such a card is read 
back into the calculator, the program appears in the 
catalog and becomes available for execution, but it can- 
not be examined, modified, or copied onto another card. 
Any attempt to do so is blocked by the imperious 
message "private." The security measures seem to be ef- 
fective (although I have not worked seriously at 
penetrating them); how often they will be needed is 
another question. In the realm of very-small-scale 
systems, the major worry is theft of hardware, not soft- 
ware. 


Software Compatibility 

The introduction of a new model computer often raises 
questions of software compatibility. In this case, 
Hewlett-Packard has made the new machine compatible 
with the old software by including a translator routine in 
the card reader. Magnetic cards written on the HP-67 or 
HP-97 can be entered into the HP-41C and, with no in- 
tervention by the user, will be converted into HP-41C 
programs. Thus, the machine has access to the large body 
of software written for the earlier calculators, including 
more than 3000 programs in a users' library administered 
by Hewlett-Packard. 

Ап incidental benefit is the addition of more than a 
dozen instructions peculiar to the HP-67 and HP-97 that 
become available on the HP-41C whenever the card 
reader is plugged in, even though most of those instruc- 
tions have nothing directly to do with card operations. 
For example, there is a block-memory swap that comes in 
handy occasionally. 


Bar-Code Wand 

One drawback of magnetic-card recording is the cost 
of the medium: roughly fifty cents a card, plus the con- 
siderable expense of the card reader itself. There is also 
the delicacy of the iron-oxide surface, which necessitates 
careful storage and the maintenance of duplicate copies 
for backup. А second input device for the HP-41C, the 
barcode reader, relies on the most inexpensive of all 
known storage media, ink on paper. The reader is a 
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INTERFACE PRODUCTS FOR THE 80's 


Multiport Serial Card 


ғ Two or Four HS-232 serial ports with full handshaking. 


® independent baud rate generator for each port, with 16 
software selectable rates from 50 to 19200 baud. 


* Handshake lines include hardware start/stop control for 
each port to interface with serial printers without additional 
software. 


е Each port can be configured as a "data set", for direct 
connection to a terminal, or a "data terminal", for direct 
connection to a modem. 


е 8-level vectored interrupt controller handles receive and 
transmit interrupt requests from each port. 


€ interrupt controller may be slaved to our CPU Support Card 
for fully vectored operation or it may be used in the “polled 
mode" while retaining the interrupt masking and prioritiza- 
tion features. 


CPU Support Card 


e 05-232 serial port with full handshaking. Software- 
controlled baud rate generator allows almost any conceiva- 
ble data rate. 


9 Socket for 2716 or 2732 EPROM. Tha EPROM can drive 
PHANTOM to allow a memory board to overlap, and it can 
be disabled with an output command. 


9 8-bit parallel input and output ports, each latched and with 
fuil handshaking. 


е Vectored interrupt controller. Provides 15 levels of vectored 
interrupts, expandable to 64 through "slave" controllers on 
other cards (such as our Multiport Serial). Includes 
complete interrupts support for 8080, 8085, 280, and 8086 


microprocessors. 


* Two general-purpose timer/counters, Each is 16 bits wide. 
One may be combined with the time-of-day clock to count 
days. 


While each of these cards is a great individual 
performer, together they form an unequalled interrupt 
system. Up to seven бөлгі cards may have their оп- 


board interrupt controllers slaved to the master control- 
ler on the Support Card for a maximum of 64 different 
interrupt sources. Only SCP provides this kind of 


These products may be purchased from your focal computer store. 
Products are guaranteed one year — both parts and labor. Factory orders 
shipped prepaid іп US and Canada. Foreign purchases must be prepald іп 
US funds. Also add $10 per board for overseas air shipment 


From Seattle Computer, the System Design Experts 


— MULTIPOAT SERIAL 


к.а. a aq 


9 Both of these cards are IEEE 696 (S-100) compatible. They 
have DIP switches for VO port address and all options are 
set with switches or easy-to-use pin shunts. 


Price: 2-port, $250; 4-port, $350. Manual only, $3. Cables 
$15 each in 14, 18, or 28 inch lengths. 


€ Time-of-day clock. Time of day is kept in 24-hour format to 
0.01 second. Power to run the clock may be provided from 
an external source, such as a battery, to keep the clock 
running when the computer is off. If time of day is not 
needed, the clock may be used as two general-purpose 16- 
bit timers. 


Price: Card, $370. Manual only, $4. Cables, one 28" cable 
provided. Additional cables, see above. 2716 EPROM 
(single supply), $15 each or $13 in 10s. 


expandability required for the multi-user systems of the 
80's. 

To heip you tap the power of this system, each CPU 
support card includes source code on diskette of a 
complete, fully interrupt-driven РО system for MP/M. 
(MP/M is a trademark of Digital Research Corporation.) 


Seattle Computer Products, Inc. 


1114 Industry Drive, Seattle, WA. 98188 
(206) 575-1830 


hand-held wand similar to a general-purpose one in- 
troduced some months ago (the Hewlett-Packard 
HEDS-3000), but it has an interface and a plug specifical- 
ly adapted to the HP-41C. 

With programs encoded and printed by Hewlett- 
Packard, the wand works extremely well. A line of code 
сап be scanned in either direction, although multiple lines 
must be read in sequence, The calculator display prompts 
for the lowest-numbered line not yet read. Even more 
helpful is audible confirmation. After each successful 
pass, the calculator emits a high-pitched beep; a failure 
results in a lower-pitched tone. The speed and orientation 
of the wand are not critical, and with practice the success 
rate becomes quite high. 

The wand can also do a few things besides the 
straightforward loading of programs. Individual instruc- 
tions can be executed from a "paper keyboard" (which is 
a table of bar codes, each of which is a single HP-41C in- 
struction); data can be entered directly into designated 
storage registers; subroutines can be appended and pro- 
grams merged. One wand function, instead of translating 
the scanned bar code into HP-41C operation codes, 
displays the actual binary value represented by the bars. 

Printed machine-readable code is an ideal medium for 
the mass distribution of programs, and Hewlett-Packard 
will reportedly make all its software for the HP-41C 
available in this Form. Programs from the users' library 
will also be offered in bar code, presumably at a lower 
price than programs on magnetic cards. For frequent 
users of such prepared software, bar code seems to be the 
medium of choice. 


The situation is somewhat different, however, for 
those whose main interest is in writing their own pro- 
grams rather than in running other people's. The trouble 
is that bar code, for now, remains largely a one-way 
channel of communication, 

It is possible to assernble by hand a bar-code represen- 
tation of a program. The basic materials are adhesive 
labels, each bearing the code for a single instruction or a 
single numeric or alphabetic character. [The "paper 
keyboard" can also be photocopied, with a program be- 
ing created by cutting and pasting photocopied bar-code 
keystrokes. . . . GW] A long program, however, would 
require several hundred labels; moreover, they must be 
scanned as a series of many short strokes. The ability to 
reproduce the program by photocopying might 
sometimes compensate for this inconvenience, although 
the wand owner's manual warns that such copies may not 
always give acceptable results, (Three copying machines I 
tried all produced readable images, although the error 
rate was somewhat higher than with originals.) 

For those who have access to a computer system that 
includes a daisy-wheel printer or a plotter, Hewlett- 
Packard will supply programs in BASIC or FORTRAN 
that will generate bar code in the HP-41C format. А far 
more appealing method would be to produce the bar code 
on the printer in the HP-41C system; if that could be 
done, the wand might entirely displace the magnetic-card 
reader. The HP-41C printer can readily be made to 
generate patterns that superficially resemble bar codes. In 
several weeks of experimenting, however, І have been 
unable to persuade the wand to recognize those patterns 


бе Micros aren't just for games anymore... 
AARDVARK gets down to brass TAX. 99 


AARDVARK SOFTWARE takes home com- 
puter use one practical step further with “Per- 
sonal Tax,” a federal income tax program 
designed specifically for home use. 


"Personal Tax" was developed by CPA's 
and computer professionals. It will calculate 
Federal Forms 1040 and 4726, as well as sched- 
ules A, B, Gand TC. The program features mul- 
tiple entries for a variety of inputs (e.g. wages, 
dividends and charitable contributions). An in- 
dexed instruction manual and easy-to-follow 
input forms are included. 


"Personal Tax" computes quickly and 
accurately, then displays or prints the totals 
automatically (using a standard printer inter- 


face). You simply copy the totals onto your IRS 
forms. 


This spring, use your microcomputer to 
simplify your taxes and file with confidence! 
You won't have to spend half of your refund 
either. The "Personal Tax" program is very 
affordable at only $75. 


Personal Tax" will run on: Apple IIl, TRS:80 
Models | and 11, and OSI. Additionally, under 
CP/M, the program will run on Vector Graphics, 
North Star and Cromemco. 

Minimum machine requirements: 
48K and one disk drive. 

Send check or money order, or, write us for 
more information. 


AARDVARK SOFT WARE INC. 


The Microcomputer People for Professionals 


783 NORTH WATER STREET 
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MILWAUKEE WISCONSIN 851202 
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THE PERFECT MARRIAGE 


CHRISLIN 256KB MEMORY 
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DEC» LSI® 11/23 


NOW AVAILABLE! 256KB memory on a dual height board only $1925. CHRISLIN INDUSTRIES 
now offers state-of-the-art 64K RAM Memory system designs. Like our recently introduced 
512KB MULTIBUS® compatible single card memory our 256KB LSI 11/23 memory is an 
industry first. 

Free up critical and expensive backplane space. Saves you 3 dual slots. 

Addressable in 4K increments up to 4 Megabytes. 

On board parity generator checker totally DEC hardware and software compatible. 

Single 5 volt power requirement. 

Battery back-up capability. 256KB unit draws less than 300 ma at 5 volts in battery back-up 


mode. 


Tested and burned in. Full year warranty. 
DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


Computer Products Division 
31352 Via Colinas « Westlake Village, СА 91362 è 213-991-2254 


Muftibus is в trademark ol the Intel Corp LS И a trademark ої Digal Equipment Corp 
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SORCERER" 
SOFTWARE! 


Unless otherwise noted, all programs are on cassette and 
require only 8K of memory. 


FORTH 


new! Now Sorcerer owners can on the convenience and speed of Ihe lascinating FORTH 
| programming language. Based on IGFORTH and written by James Albanese, ihis version 


was designed especially for the Sorcerer and includes ihe capability to read and write data 
| (screens] to cassette tape and a complete on-screen editor. Requires at least 16K м ivi 


new! GRAPHICS ANIMATION by Lee Anders. This package provides the BASIC program- 
mer with з powerful set of commands for graphics and animation. The program is written in 
machine language but is loaded together with your BASIC T and graphics definitions 
with a CLOAD command. Any image from a character to a large graphic shape may be 
plotted, moved, or erased with simple BASIC commands. Encounters of plotted character 
sels with background characters are detected and background images are preserved. Con- 
tains а medium resolution plotting routine. A keyboard routine delects key presses without 
carriage returns. includes a separate program for constructing images. 


new! STARBASE HYPERION™ by Don Ursem. Al last, a true stralegic space game for the 
Sorcerer! Defend a front-line Star Fortress against invasion lorces of an alien empire. You 
create, deploy, and command entire ship squadrons as well as ground defenses in this 
complex tactical simulation of war in Ihe far future Written in BASIC and 2-80 code. Full 
graphics and realtime combat stalus display. Includes full instructions and STARCOM battie 
manual. Requires al least 16K of RAM. $17.95 


new! HEAD-ON COLLISION” by Lee Anders. You are driving clockwise and a computer. 
controlled car is driving counter clockwise. The computer's car is trying to hit you head on, 
but you can avoid a collision by changing lanes and adju sting your speed. At the same lime 
Ігу lo drive over dots and diamonds to score points. Three levels of play, machine 
anguage programming, and excellent graphics make this game challenging and exciting for 
all. At leas! 16K of RAM is required. $14.95 


new! LUNAR MISSION by Lee Anders. Land your spacecraft softly on the moon by 
controlling your cralt's three propulsion engines. Avoid lunar craters and use your himited 
fuel sparingly You can see both a profile view of the spacecralt coming down and a plan 


view of the landing area. Land successfully and you get lo view an animated walk on the | 


moon, Nine levels of play provide a stiff challenge to the most skilllul astronaut. Requires at 
least 16K of НАМ, $14.95 


new! HANGMAN/MASTERMIND by Charles Finch Two traditional games are brought to life | 


by Sorcerer graphics. HANGMAN has three different vocabulary levels for you to choose 

from. In MASTERMIND, the compuler selects a four-character code and you have to uncover 

it. These two games provide an arm Way "mung people ta develop rv 
| and thew logical reasoning ability. Written in BASIC. $11.9 


QS SMART TERMINAL by Bab Pierce. Convert your Sarcerer to а smart terminal Used with a 


modem, this program provides the capability for you to communicate efficiently and save | 


connect time with larger computers and olher microcomputers. The program formats 
incoming data Irom time-sharing systems such as The Source for the Sorcerer video. 
Incoming data can be slored (downloaded) into a file in RAM Files, including programs, may 
be saved to or loaded from cassette, lisled on the video, transmitted ouf through your 
modem, or edited with an on-board text editor. Interfaces with BASIC and the Word 
Processor Рас. $49.95 


DPX™ (Development Pac Extension) by Don Ursem. Serious 280 program developers will | 


lind thes utility program to be invaluable Move the line pointer upward. Locale a word or 
symbol Change a character string wherever it occurs. Simple commands allow you to jump 


directly from EDIT to MONITOR ог DDT8O modes and automatically set up the 1/0 you want | 


lor hshings. Built-in serial driver. Stop and restart listings. Abort assembly with the ESC key 


Save backup files on tape at 1200 baud. Load and merge files from tape by Ше name. | 


Versions for 8K, 16K, 328, and 48K Sorcerer all on one cassette. Requires the Sorcerer's 
Development Pac. $29.95 


Othar utility programs: 


PLOT by Vic Тојоте, High res and low res тОйё5...................... 
| SHAPE MAKER™ by Don Ursem. An on-screen character таһег........... ' 
DEBUG by Bob Pierce. Debug machine language programs 4 518.95 
SOFTWARE INTERNALS MANUAL by Vic Tolomei. A 64-page book.......... 314.95 


Other game programs: 


MARTIAN INVADERS™ by James Афапезе.............. — 
HIKE 11™ by Charles Finch and Boh Broffel ................... 
TANK TRAP by Don Ursem ........ ЖО 9%» ee 
MAGIC MAZE™ by Vic Tolomei .............................. ж “. » 
| FASTGAMMON™ by Bob Chrishansen атр фф E BAR карчЕ ЖО ЖЕГИ КИР ЖГ REAR ERED $1 


QUALITY SOFTWARE 


6660 Reseco Bhd. Suite 105, Raseda, CA 91335 
Talaphone 24 hours, seven days a week (2133 344-5560 


WHERE TO GET IT: Ask your nearest Sorcerer dealer to see Quality Software's Sorcerer 
programs. Dr, if you prefer, you may order directly Irom us. MasterCharge and Visa card- 
holders may telephone their orders and we will deduct $1 from orders over $19 to compen- 
sate for phone cha е Or mail your order to the address above. California residents add 6% 
sales tax. Shipping Charges: Within North America orders must include $1.50 for first class 
shipping and handling. Outside North America the charge lor airmail shipping and handling 
5 $5.00 — payable in U.S. currency. 
| "Ihe name SORCERER” has been trademarked by Езибу, Inc 
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reliably. The printer output itself, which is made up of 
blue or purple characters, is not recognized at all by the 
wand, and photocopies give erratic results. 

Even if the problems of color, contrast, and resolution 
could be solved, there would remain other impediments. 
The bar pattern for most of the instruction codes exceeds 
the capacity of the print buffer; what is more, with no 
means of summoning up operation codes from program 
memory, printing the bar-code representation of a pro- 
gram would necessarily entail manual translation. With 
the system in its present configuration, bar-code output 
from the printer does not seem to be practical, although it 
is tantalizingly close, 


The mere possibility of obtalning 
hard copy greatly enhances the 
utility of the calculator... 


The Printer 

The printer is easily the most engaging component of 
the HP-41C system. The mere possibility of obtaining 
hard copy greatly enhances the utility of the calculator, 
since it relieves the operator of the need to transcribe 
results as they become available, The printer for the HP- 
41C does more than that: it will reproduce anything that 
appears in the display and much else besides. 

The print mechanism is a thermal, dot-matrix one; 
24-character lines are printed on rolls of heat-sensitive 
paper about 6 cm wide. There is a standard set of 127 
characters, including full uppercase and lowercase 
alphabets, the ten numerals, a few Greek letters, and 
miscellaneous other symbols and punctuation marks. AI] 
characters can be printed in a standard 5 by 7 matrix or in 
a double-width format. A few of the standard calculator 
instructions trigger printing and, in addition, the printer 
has its own repertoire of about twenty-five instructions. 

Programs can be listed in their entirety, or a designated 
number of lines can be printed out; in either case, the 
listing shows the same mnemonics that appear in the 
display. The path followed by the calculator through a 
program being executed can be traced, providing a record 
of all instructions and operands; this is a useful facility 
when the program does not function as expected. The 
contents of the operand stack can be printed out with a 
single command; so can the contents of all allocated 
memory registers, or of a defined block of registers. In 
addition, assignments of nonstandard functions to the 
keyboard and the status of all flags can be listed. All of 
these functions can be executed manually or within a pro- 
gram. 

The most commonly invoked print functions are those 
that print the contents of the X register (roughly 
equivalent to an accumulator), the alpha register, or a 
print buffer. The variations offered by these instructions 
allow the output of a program to take almost any format 
within the physical capabilities of the printer. The main 
limitations are the time and space the programmer wishes 
to dedicate to format commands. It is easy to list a series 
of variable names, each followed by a colon or an equals 
sign and a value. Tabulating two or three columns of 
numbers so they line up vertically on their decimal points 
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The MODEL 800 MST is галам pleasing to look at, but its true beauty lies beneath the surface. A glimpse at its 
features reveals why it is rapidly becoming the most sought after printer in the world . 


e Four standard interfaces: e Up to 10 character fonts 

RS-232 (15 baud rates) Standard 96 character ASCII 

Centronics compatible parallel User defined character font 

IEEE-488 Provision for up to eight additional fonts 

20ma current loop e Dot resolution graphics in six densities 
е Six line densities: 64, 72, 80, 96, 120, 132 e Variable line spacing control from 0 to 64 dots in 
e 100 CPS at all six densities half-dot increments 
e Unidirectional or bidirectional printing è Auto form-feed for any form length at any line 
e Sixteen horizontal and ten vertical tabs spacing 
e Elongated characters in all six densities e Heavy-duty all aluminum chassis 
e 1920 character buffer e llOvac or 220vac, 50/60Hz. 
e Uses either perforated or roll paper e 100 million character printhead 
e Fully adjustable tractors to 92" e Measures only 15" wide, 3" high, and 11" deep 
e Auto self-test е Weighs only 15 Ibs. 
ps udi. but maybe its most attractive feature is the price. . . . . $699.00. 

| Р.о. BOX 3548 FULL., CAL. 82634 / (714) 988-4344 | 
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demands a somewhat larger investment of program 
memory and execution time. 

The dot-matrix print head is a single vertical row of 
print elements that sweeps across the paper forming 
characters as a series of columns (see table 1a). А special 
set of printer instructions brings this process under pro- 
gram control so that nonstandard characters can be 
created. Indeed, the printer reproduces any pattern that 
can be defined by a matrix 7 dots high and no more than 
40 dots wide. If the pattern fits in a 7 by 7 box, it can be 
treated as a special character, stored in a register, and 
called up as needed, In principle, a complete font could 
be built up in this way, although its usefulness might be 
somewhat impaired by the limited capacity of the print 
buffer: only 6 special characters per line can be printed. A 
more practical application is the creation of schematic 
symbols and markers, such as playing-card suits, chess 
pieces, or the phases of the moon (see table 1b). 

Another capability of the printer is the plotting of 
graphs for any function that can be expressed in the form 
y — f(x). The graph is drawn under the direction of a 


(a) (b) 
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Table 1: Character set as printed by the HP-41C printer. The 
standard character set, shown in table 1a, contains 127 let- 
ters, numbers, and other symbols, About sixty of them, in- 
cluding the full uppercase alphabet, can also be represented 

| in a somewhat different form in the display of the HP-41C 
itself. Each character can be printed in a standard 5 by 7 dot 
matrix or in a double-width format. Special characters (table 
1b) can also be created by specifying the pattern of dots in 
each column of the character. 
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program called PRPLOT (print plot), which is committed 
to read-only memory in the printer. When PRPLOT is ex- 
ecuted (see listing 1), it first asks the user to supply cer- 
tain information that determines the form of the 
graph, such as the range of x and y. It then calls on a 
named program, also supplied by the user, that for each 
given value of x must return a value f(x). The resulting 
graphs cannot compare to the product of an x, y plotter, 
but they can be run off quickly and are adequate for 
gauging the basic form and range of a function. PRPLOT 
can also be executed from within a program without the 
prompting for input values, and various parts of it can be 
called independently. 


Programming with Labels 

An organizing principle of programs for the HP-41C is 
that all references and transfers of control are made by 
means of labels, The name given to a program constitutes 
a global label, one that can be accessed from any point in 
program memory. By invoking the name, a program can 
be called as a subroutine and can even call itself, although 
there are limits to such recursion. 

Labels within programs are generally local, so that the 
same labels can be repeated in different programs without 
interference, Subroutine calls and branches can be made 
only to a label; there is no absolute addressing by line 
number. Ав a result, all programs and procedures within 
programs can be relocated at will. Lines can also be freely 
inserted or deleted without adjusting references 
elsewhere, 

Instructions that require an address or a numerical 
argument can be given it either directly or indirectly. The 
addressing modes are uniform for all memory operations, 
subroutine calls, branching, loop control, the setting, 
clearing, and testing of flags, and even such functions as 
setting the display format and determining the pitch of 
the beeper. À subroutine is called by the XEQ (execute) 
function, which must be followed by a local label or the 
name of a program. 

If the instruction is an indirect one (XEQ IND), the 
2-digit number that follows is interpreted as the register 
where the subroutine name or label will be found. Any 
register, including those of the stack, can hold the in- 
direct address, Subroutines can be nested six levels deep 
before the return address of the highest-level routine is 
lost. 

Conditional tests of numerical data include various 
combinations of "less than," "greater than," "equal to," 
and "not equal to"; alphabetic strings can also be com- 
pared, but only for equivalence. All the tests have the 
same format, in which a false result causes the instruction 
following the test to be skipped. Tests of flags (set or 
clear) employ the same scheme. The complement of fifty- 
six flags seems particularly generous. Eleven flags are 
completely unencumbered for use in programs; the rest 
control the status of the HP-41C and its peripherals, 
thereby affording the calculator a valuable amount of 
self-knowledge. 


Loops 

The control of loops in HP-41C programs is facilitated 
by two instructions that store all the needed information 
in a single register, The instructions, ISG (increment, skip 
if greater) and DSE (decrement, skip if equal), refer 
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Corvus Transforms the Personal Computer 
into a Powerful Business Tool. 


In business, professional offices, and schools through- 
out the world, thousands of Corvus intelligent peripherals 
bring mass storage, increased speed, and multi-user 
capability to a variety of microcomputers. Current applica- 
tions include accounts receivable and payable, medical 
records, mailing lists, inventories, word processing, insur- 
ance, mathematics and science, and other large and 
complex files. 

Corvus proven Winchester disk technology provides 
10 to 80 million bytes of capacity, fully compatible with 
your current operating system. This is up to 500 times the 
capacity of a floppy disk. 

The Corvus CONSTELLATION links up to 64 com- 
puters in a state-of-the-art multi-processor network. It 
provides shared mass storage, pipes for inter-computer 
communication, and system spooling for sharing of 
peripherals such as printers. Performance far exceeds 
that of larger and more expensive networks. 

Backup data protection and archival storage are pro- 
vided by the Corvus MIRROR (Patent Pending), a low- 
cost backup using standard video cassette recorders. 

Contact your local Corvus dealer for the full story 
about these innovative new products. 


STOP PLAYING GAMES | 
AND GET DOWN TO BUSINESS 


жж ; | 
CORVUS SYSTEMS 
* ж 2029 O'Toole Avenue 
* San Jose, California 95131 
(408) 946-7700/TWX 910-338-0226 
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directly or indirectly to a register holding a number of the 
form nnnnn.tttcc. Here nnnnn is the number to be tested, 
ttt is the value against which it is tested, and cc is the 
amount by which nnnnn is incremented, or decremented. 
The compacted form is a convenience, although I find it 
odd that the incremented number has a range of up to 
99,999, whereas a jump must take place whenever it ex- 
ceeds 999, 


Other Programming Features 

The HP-41C cannot realistically be said to support 
structured programming, not as I understand the term. 
The rule that all procedures should have a single entry 
point and a single exit, which is one of the precepts of 
structured programming, cannot be observed without ex- 
treme awkwardness. On the other hand, the program- 
control structures of the HP-41C strongly encourage the 
composition of modular programs, where each procedure 
is a self-contained unit, small enough to be fully 
understood and capable of being tested independently. In 
a program longer than a few hundred lines, some such 
technique for imposing order is obligatory. 

In the end, the capabilities of the HP-41C can be ex- 
hibited best by real programs and their output. А few 
short utility routines and a longer program, called 
CHART, are given in listings 2 and 3. CHART, which in- 
cidentally shows off to good advantage the versatility of 
the printer, produces a bar graph, a form of display that 
is more appropriate for some kinds of data than the line 
graphs of PRPLOT. 


At last...the 
турат Interface! 


Turn your electric typewrlter into a low cost, high 
quality hard copy printer. 1 Year Warranty 


Dynalyper—the patented" RDI—I /O Pak is fasl becoming the industry 

standard for typewriter output. Why? Because: 

1.1 takes 2 minutes to initially install and 5 seconds іс remove or 
replace. 

2. You do noi have to modify your lypewriter. All faclory warranties 
and maintenance agreements on your typewriter will be honorad. 

3. You can use it with aff powered carriage return typewriters thal 
have U.S. keyboard. Our Model ! works with ай non Selectrics and 
our Model il works with Selectrics. Conversion belween models 
takes 2 minutes and the kit (26 plungers) is available for a nominal 
charge. 

4. You don't have to lug around a bulky printer when you travel. 1) 
there is a typewriter at your destination, you can install Ihe tighl 
(3 Ibs.) 1/O Pak in just 2 minutes. 

5. Same Interface for TAS-80, Apple and GPIB. Centronics and Pel 
compatible interíaces are available in third quarter 1980. Electric 
pencil available. 

6. Delivery: Stock to two weeks. Price: 5499. for tha complete system, 
FOB Rochester, Domestic. 


Over 1000 in operation today. VISA and MasterCard accepted, Call 
Ken Yanicky at 716-385-4338. 


eee 
Se ee 


3100 Monroe Avenue, Rochester, New York 14618 incorporaled 


* Paten Ротар 
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The main program in CHART (listing 2), which is con- 
fined to the first 20 lines, is little more than a list of XEQ 
statements. It first prompts the user for needed informa- 
tion, then does some preliminary calculations and prints 
a header that will identify the graph. An external pro- 
gram (see listing 4) is then called once for each bar; it is 
expected to return a value defining the length of the bar 
and a label of not more than 4 characters. 

lt is worth noting that the actual calculation of the bar 
length is a trivial operation. The bulk of the program is 
taken up with input and output routines, which are in- 
tended to minimize the burden on the user's memory and 
faculties of interpretation. А bar graph generated by the 
CHART program is shown for data on the distribution of 
digits obtained from the RDM LN pseudorandom- 
number generator; see listing 5. 


Next Generations 
What more can one ask for in a programmable 
calculator? Quite a lot; there is much to look forward to 
in the next generation. More memory is always near the 
top of such a wish list. One way of supplying it, which 
might be compatible with the present mainframe, would 
be in a double-density memory module. The entire ad- 
dress space could then be utilized without filling all the 
ports. 
The very existence of ports inspires thoughts of other 
Text continued on page 136 


Listing 1: Graph of the function (sin x)/x was drawn by 
PRPLOT, a program that resides їп read-only memory in the 
HP-41C printer. The function itself is defined by a separate pro- 
gram (at bottom), which evaluates the expression each time it is 
supplied with a value of x and called PRPLOT. 


PLOT OF 51Н/Х 
X CUHITS= 1.5 4 
Y «UNITS: E-2.5 3 
-8.58 2,09 
8. 96 


-368. 
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8leLBL "$1H/2" 
82 RCL X 

Q3 SIM 

04 ЖУ 

85 / 

86 ЕНІ 


rua n3 
=з фь 
“ы Cm 
ы нм 


бы 
Jj 
oom 
> 
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com ' 
products, inc. 


1198 E. Willow Street 
Signal Hill, CA 90806 
(CALL COLLECT) 
(213) 595-6431, 6432, 6433 


ORDERING INFO 
Name, address, phone, 
Ship By: UPS or Mall 
Shinpinp Chrg. Add 52. 50up to 
Ibs. (UPS Blue) 
0.6. Mail Addi$1.50 (U.S. Only) 
($25.00 Minimum Order) 


SDFTWARE & 


TERMS 


We Accepi Cash, Check, Money 
Ordars, Visa (8 Master Charge 
(U.S. Funds Only) 
Тах:8% Са. Res. 
COD's & Terms АуайаМе оп 
Approval (School PO's Accepted) 


SPECIAL OF MONTH | 


ATA ІА 1 ACCESSORIES 


BASKETBALL ROM 
SUPER-BREAKOUT ROM 
STAR RAIDERS ROM 
CHESS ROM 
VIDEO EASEL ROM 
MUSIC COMPOSER ROM 
3D TIC TAC TOE ROM 
JOYSTICKS 
PADDLE CONTROLS 
#410 CASSETTE RECORDER $80. 
ASK ABOUT NEW SOFTWAR 


ATARI optionat AccESSORIES 
MODEL #810 DISK ORIVE SYSTEM 

MODEL #820 40-COL. DOT MATRIX PRINTER 
MODEL 4822 40-COL. THERMAL PRINTER 
MODEL 4825 80-COL. DOT MATRIX PRINTER 
MODEL 4830 ACOUSTIC MODEM 

MODEL 4850 IHTERFACE MODULE 

MODEL NCX853 16K RAM MODULE 


CALL FOR PRICE & AVAILABILITY 


ATARI 800 


| (NEW 16K VERSION) 

| "COMPUTER CONSOLE *OFERATORS MANUAL 

| "АТАН! BASIC BK RAM *RF MODULATOR 

«57 FULL STROKE POWER SUPPLY 

ALPHANUMERIC KEYS ж ll ns 
PLUS 4 FUNCTION KEYS*JO 

| eINVITATION TO PARAO- EDUCATION ROM 
GRAMMING CASSETTE (NO CHARGE) 


© 


8 
"25885858558 


411675 eoms 


IAPFLE, ТІН5-80, HEATH, ETC.) 


8 for 8349 
16-49 pcs. $4.10 ea. 
50-99 pcs. $3.80 ea. 
100 Up $3.50 ва. 


5588$ 


бо n 


CALL FOR PRICE 
10% OFF SOFTWARE WITH PURCHASE 


“ИМА m miih PEL byin пі uy 
«енг 2d He ai МЕСТУ 154 


MICROPROCESSORS 


FLL diia recie) Nor kab ally (йай 


Oper upon 
inte pre-crrrup gabe has) gi тыс ы: 
Яғ ГДЕ Dube бейт еме 


Laer 
suc bu] ИМ | ен) рс дагу | 
«Жазу Coed get ate то Алу Туре ot 


Disc Controller $349.00 « 
Assembled & Tested 


азға dn 
depen Үсү; — “” es recge- 
wre |а ium ate рына 
robe 


© Board $ 
Assembled & Tested 


"Калу 1UOÜ bus Crear Іше 
"ЫМ à B [ы] dyripmmar ILLA 


199 100 Up 
.09 
411 


14 РІМ 
16 РІМ 
18 PIN 
20 PIN 
24 PIN 
28 PIN 
40 PIN 


1-9 10-24 25 Up 
ОВ25Р 2.90 2.75 2.40 
DB25S 3.80 3.70 3.60 


.. COMPONENTS 


7T4LS240......... 1.35 ea. 
7405241, 

741 5244 

741.5373... 


т 
а nee УЫ 


bor өт iom Мі 


2800 "$335.00. eaten A pet "à Deir g 
Assembled & Tested + pt eei чс hg 
Optional Monitor Program $50.00 


DISKETTES 


VERBATIM М0525-01 (SOFT) 
SCOTCH 744-0 (SOFT SECTOR) 
SCOTCH 744-10 (10 SECTOR) 
SCOTCH 744-18 |16 SECTOR) 
MEMOREX 3401 (SOFT SECTOR} 
SCOTCH 743-0 (DS/00 SOFT) 
LEEDEX 100, 12" B&W 
LEEDEX 100-80, 80x24 B&W 
SANYO VM4509, В" B&W 
SANYO VM5012, 12" B&W 
SANYO DMC&013, 13° COLOR 
HITACHI COLOR MONITOR 


DISK DRIVES 


QUME DT-8JDBL. SIDED 

DBL. DENSITY 8" DRIVE 

SA851 (SHUGART) COMPATIBLE 
CALL FOR PRICE 


prog: 
Та Cte oe різ? бо? тыш 
279 рағы ronir 


“к ВАМ Воа rd 
Assembled & Tested Сай for Price 


APPLE 
SOFTWARE 


BY EDU-WARE 
COMPU-MATH (FRACTIONS) 
528.95 


Hip peni тәр” а, Ф ТЕ tend 


XCTI + = til y 
ee далала inin BE “. 


а-а M БАП, 


ANNIERIACCUMIS 
$149.00 ea. 
NOVATION D-CAT 


300 BAUD/DIRECT 
CONNECT 


CENTRONICS 737-1 
ANADEX DP8000 
ANADEX DP9500 
ANADEX DP9501 
TEXAS INST 810 
BASE 2 800 MST 


$29.95 
$35.00 
$35.00 
$35.00 
$25.85 


$59.95 COMPU-MATH (DECIMALS) 
$29.85 


COMPU-READ 
$19.95 


EDL-PAK |, CONTAINS 
COMPU-READ, PERCEPTION 
STATISTICS $35.00 


ENTERTAINMENT 


TERRORIST $24.95 
WINDFALL 516.85 
NETWORK $16.95 
SPACE $24.05 
PRISONER $24.95 


ALL SOFTWARE IS ON DISK. 
PLEASE CALL IF YOU 
HAVE ANY QUESTIONS. 


.00 ea. 

(OPTIONAL RS232 

CALL FOR CABLE 522.00) 

PRICE 
& 


DELIVERY 


LIVERMORE 
LIV-STAR 20M/300 BAUD 
RS232, ACOUSTIC, 
AUTO ANSWER, ETC. 


$159.00 
MICROBYTE D? 


0 
FLOPPY DISK SYSTEM $21 95 Ы 


«(2) QUME DT-8, ОМА S-100 CONTROLLER, 
POWER SUPPLY, CABINET, ASSEMBLED 
& TESTED. 

LESS CONTROLLER $1875"? 


CALIFORNIA COMPUTER 
SYSTEMS 


MODEL 2016 16K STATIC RAM BRD. 
2032 32K STATIC RAM BRD. 
2065 64K DYNAMIC RAM BD. 
2116 16K STATIC RAM BD. 
2200 MAINFRAME 
2400 МІМІ-В1005 
2422 DISK CONTROLLER 
2501 MOTHERBOARD 
2710 4-PORT SERIAL I/O 
2718 2 SER. PORT & 2 PAR. 
2720 4-PORT PARALLEL VO 
2802 6502 CPU BOARD 
2810 2-80 CPU BOARD 
5400 MINI-8100 
5416 THE-8100 


1-16 3.95 ea. 
17-49 3.75 ea. 
50-99 3.50 ea. 
100 Up 3.25 га. 


| | 2708/450NS | 
$6.25 ea. 
or 


8/$48.00 
| 2716/5 VOLT 


$11” ea. 
(.1@12 VOLT CAPS) 
10¢ ea. 
or 
100/$9.00 


S.D. SYSTEMS $-100 PRODUCTS 


VERSAFLOPPY | KIT $210.00 
DISK CONTROLLER FOR 
8" & 5%” DRIVES 


8-100 BUS COMPATIBLE 


EXPANDORAM І 
2MHz DYNAMIC 
RAM BOARD 


16K $210.00 
32K $240.00 
48K $270.00 
64K $300.00 


EXPANDORAM li 
4 MHz DYNAMIC 
RAM BOARD 


16K $240.00 
32K 5270.00 
ABK $300.00 
64K $330.00 


VERSAFLOPPY II KIT 
NEW DOUBLE DENSITY 
DISK CONTROLLER FOR 
8" & 5'4" DRIVES 


$299.00 


SBC-100 KIT 

2.5 МН2/2-80 CPU 

WITH SERIAL & PARALLEL 
VO PORTS 


SBC-200 KIT 

4 MHz/Z-B0 CPU 

WITH SERIAL & PARALLEL 
ПО PORTS 


VDB-8024 KIT $325.00 
80x24 WO MAPPED VIDEO BOARD 
WITH KEYBOARD I/O 


$255.00 PROM-100 KIT $169.00 
S-100/EPROM PROGRAMMER 
FOR 2708, 2716, 2732, 2758 & 


2518(TI) 


ALL BOARDS ARE AVAILABLE 
(ASSEMBLED & TESTED) 
CALL FOR PRICE & DELIVERY 


$279.00 


CALL FOR PRICE 
& DELIVERY 


(SYSTEM SOFTWARE) (SOFTWARE AVAILABLE) 


AVAILABLE UPON REQUEST) 
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Listing 2: A bar-graph program. CHART, the HP-41C program for generating bar graphs, is written as a series of modules. The first 
of these prompts the user to supply certain initial information that will determine the form of the graph, An alternative entry point, 
CHARTP, is intended for occasions when the bar-graph routine is called from another program; this entry point bypasses the 
prompting. For each bar drawn, CHART calls on a user-supplied program, which must return two items, the value to be plotted in 
the X register and a label for the bar no more than 4 characters long in the alpha register. The bar is actually formed in subroutine 08 


out of a standard character and additional print columns for fine adjustment of the length. 


8ieLEL “CHART 61 RCL 15 117 ADY 
O2*LBL ә 62 ХЕС 18 118 RTH 
93 ЖЕП 89 1 i 63 570 17 
бі "Cure | pializeHon: сап 64 5 
85 YEG 81 ihe keyboa әй Бу 65 у! асац 
86 XEQ 82 pressing “А.” Sais Боро ира 
87 ХЕЙ "BAR" 6? sT- i7 M beyond the range 
884.81 A 69 112 of the grep, ets aa 
99 ZEG 02 69 XOY isum r^ т 
19 ХЕС 64 78 АУТ? {22 RCL 17 
1] XEQ 83 Main calculation and 7191-17 123 X=8? 
13 XEQ 0? a user program whose 125 119 
14 REL 18 name is stored in 126 ACCOL 
15 INT register 11. 127 RIN 
16 ЖЕЙ IND il {28 RCL 15 
17 XER AB 73*LBiL 82 129 ХЕЙ |! 
18 150 13 74 ADY 128 ST. 18 
19 GTO 36 79 AW 121 2 
28 ХЕ? 8? 76 "P" 132 / 
21 GTO 58 77 ACK 132 - Labels axis 
78 SF 13 ч ithi h, 
79 “LOT oF - — Print identifying e Ф 4 жб ie 
header: ' 
d "Plot of 'PGM МАМЕ " 136 010 2 Soan тойи, 
ЕН 
22%. 08 82 SF 12 138 132 
23 CF 23 83 RCL 11 139 RCL 18 
24 “РОМ HRHE?- 84 ACK 149 - 
25 AGH 85 CF 12 141 XC? 
26 PROMPT —" Жеш 142 СТО 52 
27 FS? 23 87 КТК 143 RIN 
prompts for inputs. 
J8 CF 22 appears in the 146 EPCL 
21 *Hü, OF BARS?" display but is not SBeLBL 03 147 STe 18 
22 PROMPT printed. H no value 89 OF 12 148 REL 15 
33 РС 22 is input following the 99 "Y 149 С“ 
34 STO 1? prompt, the program 9| ACA 156 ХЕС 12 
35 "ү МІН?" assumes the value 92 7 151 РТН 
36 PROMPT supplied оп the previous | оу ор Print labels 
37 FEX 22 run ів still valid. 94 29 for X and Y 
38 STD 13 95 SKPCOL 28 
39 "ү МДХ?" 96 «ye 
49 PROMPT 97 ACA 152eLBL. 87 
41 FS?C 22 98 125 153 119 
% ү 99 RECHE 154 ACCOL — Accumulates markers 
"ARIS? 189 EF 12 155 0 for the extrema points 
44 PROHPT 191 PRBUF 156 5111й and the axis in spaces 
49 FS? 22 102 RTH 157 XEQ 17 between bara. 
46 570 15 158 ХЕ? 12 
47 RIN 159 RTH 
|83ң 8 84 
«Б ІРІ l [84 RCL 13 1684LBL 88 
49 RCL 12 Set up register 185 Ack 161 Aca 
58 | for looped calle 105 ¥EQ 11 162 3 
51 - loma оваа. 187 STO 18 163 SKPCOL 
52 1 £3 198 RCL 14 164 -RDH a = Р 
$3 / 199 XE 11 a E 165 X68 10 (ог accumulating an 
54 STO 18 ШЕ fam 166 X(=0? Printing a bar. Checks 
55 137 11.144 167 GTO @7 4 me mt ae 
86 RCL 14 112 RCL 18 186 127 / i 
3! REL 13 Calculate coefficlent Hs - 169 RCCOL ipe ore D 
98 - relating Y-axis 114 SKPCOL 178 RDH 
59 / scale to graph width 115 RCL 14 171 136 
68-570 16 ol 137 columns. 116 ACX Listing 2 continued on page 134 
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SUPER-M-LIST: A compiele, easy Іс use mailing Hsi program 
package. Allows for two namas, two addresses, cily, slate, zip and 
а thrae digit coda fleld for added flexibility. Supar-M-Lial can sort 
on any field and produce malling labais diract to printlar or disk tile 
tor later printing or use by other programs. Super-M-List is (ha 
perfact companion to TFS. Handles 1881 Zip Codes! 

Requires: 48K CP/M 

Supplied with complete usar manual: $75.00 manual alone: $10.00 


TFS-Text Formatting Systam: An extremely powerful formatter. 
Mora than 50 commands. Supporis all major lealures including: 
* left & right margin justification © user defined macros 
а dynamic insertion irom disk file а underlining and backspace 
TFS lats you make multiple copies of any lext. For axampie: Per. 
sonalized form leltars compiate wilh name, address А other insar. 
lions from a disk Lila. Text is not limited to the size of RAM making 
TFS parlect for герогі ог any big job. Taxi із entered using CP/M 
standard aditor or most any СРМ compatible editor. 
Requires: 24K CPIM 
Supplied with extensive user manual: $85.00 manual alone: $20.00 | 
Source lo TFS іп 8060 assembler (can бе assembled using sian- 
dard CP/M assembler) plua user manual: $250.00. 


рыны TEXT PROCESSING [ — — — — — t5 


DIAGNOSTICS 1: Easily the тоз! comprahansive set of CP/M compatible 
system check-out programs ever assembled. 
Tesis: 

* Memory * CPU(BOBSO/80BS/ZBO) = Terminal = Disk а Printer 
To out knowledge Ihe CPU last is the lirst of its kind anywhere. Diagnostics 


! can help you find problems belore they become serious. А good sel of | 


diagnostic toutines are a must in any program library. Minimal re- 
quirements: 32K CP/M Suppliad wilh compilata user manual: $75.00 Manual 
alona: $15.00 


DIAGNOSTICS II: Includes all of Diagnostics 1, plus: 
* Evgry (өзі is "submil"-able 
| а А complete Spinwriter/Diabla/Qume test has been added 
(Serial interlace onty) 
” Oulpul may be logged to disk 
а Expanded memory test 
+ Expanded terminal test 
~ Expanded disk tas! 
Diagnostics I! provides the next level іп syslam maintanance. 
Requires; 12K CPIM 
Price: $100.00 Manual only: $15.00 


maybe even necessary in your daily work (we didi). 
Includes: 
GREP Searches filas for a specitiad string 
SORT: In соге sort ol ғапарін langth records 
СМР: Compare two files lor equailly 
PRINT: Formatted listings to printer 
PG: Lists filea Іс CRT а page at a time 
.- Plus тоге ,. 
Requires: 24K CPIM 
Suppiled with manual on discette: $60.00 


UTILITIES It: Many new programs not available elsewhara. Includes thase 
“Ша” utititiaa: 

DIFF Source comparitor 

PR: Powerful multicolumn output lormatter 

CAT: Concatenate files 

RPL: Substitute strings In files 

1+. plus тоге... 

Requires: 24K СРМ $60.00 
ium with manual on discetle 


ANALIZA: An amazingly accurate [::| |7;| 26000C ROSS ASSEMBLER: Supports: 8 
simulation of a session with a [Г [© ful! 28000 synlax, segmented and |: 
ull 


psychiatrist, Better than Ihe famous f:i &.;] unsegmented mode, 


E 


= 
rworks 


і i i 
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‘TINY’ PASCAL I: Wo SIHI call it Tiny’ but t's bigger and Байет Than aver) This (6 
the famous Chung- Yuen "ілу" Pascal with more features added. Fealures include: 
» recursive proceduras/lunctions * integer arithmetic * CASE 

* FOR (oop) ® sequential disk LO * 1 dimensional arrays 
* IF... THEN... ELSE * WHILE е РЕАК В POKE 

» READ & WRITE ә REPEAT...UNTIL * more 

‘Tiny’ Pascal ia fast. Programs executa up lo ten limes faster than similar BASIC 
programs. SOURCE TOO! We still distribute source, in 'Tiny’ Pascal, on each 
discelte sold, You can even recompile the compiler, add features cr just gain Im- 
sight into compiler construction. 

Requires: 36K CP/M. Supplied with complete usar manual and source on discetie: 
$85.00. Manual alone: $10.00 


STACKWORK'S FORTH: A full, extended Forth interprater/compiler produces 

COMPACT, ROMABLE code. As last as compiled FORTRAN, аз вазу to use аз in- 

teractive BASIC. 

SELF COMPILING: Includes өтөгү line of source code necessary to recompile 
itsell, 

EXTENSIBLE: Add functions at will. 

ZBO of 8080 ASSEMBLEA included. 

Single licanse, OEM licensing available. 

Please specify CPU type: 280 or 8080 

Supplied with extensive usar manual and tutorial; $175.00 

Documentalion alone; $25.00 


SSS FORTRAN: The SSS FORTRAN compiler is fast, efficent, and complete 
(full 1966 ANS! standard with extensions). The RATFOR compiler compiles into 
FORTRAN allowing the user to write struclured code while retaimmg the 
benefits of FORTRAN. The FORTRAN supports many advanced leatures nol 
jound in less complete implementalions, including: complex anibmetic, 
character variables, and functions. Complete sequencial and random disk WO 
are supported. SSS FORTRAN will compile up іс 600 lines pet minute! Recur- 
sive Subroulines with Slatic variables are supported ROMable “СОМ” hies 
тау be generaled. SSS НАТЕОН allows the use of contemporary loop control 
and siructured programming techniques. SSS RATFOR 15 similar 10 FORTRAN 
TT in that at supports such things as: 

* REPEAT,..UNTIL * WHILE * IF... THEN,,.ELSE 
555 RATFOR is supplied wih source code in FORTRAN апа RATFOR, 
System Requirements & Pricas: 

555 FORTRAN requires a 32K CPIM system. 

555 FORTRAN with RATFOR: $325.00 

SS FORTRAN alone: $250.00 

RATFGR alone: $100.00 

(Sold only with valid SSS FORTRAN license) 
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TERM: А не intercommunications package for —" your Com- 
puter to other computers, Link eliher lo other CP/M computers ar to large f 
limesharing syatems. TERM is comparable to other systems bul costs 
less, delivers more and source із provided on discette! With TERM уси 
can send and recewe ASCII and Hex Liles (СОМ too, with included conver- 
lion program) with any other real time communication between users on 
separale systems as well as acting as timasharing lerminal. 

в Engage/disangage printer e error checking and aulo retry 
е tarminal mode for timesharing balwaan systems 

* conversational moda a send files * receive files 
Requires: 32K CPM 

Supplied wilh user manual and 8080 source code: $150.00 

Manual alone: $15.00 


ЧІМТЕВСОМРЦТЕН COMMUNICATIONS 


ЕМСОФЕФЕСООЕ: А complete software secunty sysiam for СРМ 
Encode Decode ls a sophisticated coding program package which trans- 
forms dala stored on disk into coded tex! which js complelely unrecog- 
nizabie. Encode Decode supports multiple security levels and passwords 
A user defined combination (One billion possible] is used to coda and 
decode a file. Uses are unlimited. Balow are a law examples: 

* databases + payroll files є programs а lax records 
Encods/Dacoda і6 availiable in two versions: 
Encode/Decode | provides a loval ої security suitable for normal use. | 
Encode/Decode I provides enhanced security for the most demanding | 
needs. 
Encode/Decode |: $50.00 Encode/Decode Il: $100.00 manual alone: $15.00 


| SOFTWARE SECURITY F 


32-bit 


“ELIZA” program. Enlightening as |221 15| arithmetic, hex output, listing output, T СРІМ Formats: 8" soft sectored, 5" Northstar, 5" Micropo- 


well as fun. An excellent axample of [52] [5] "downloader". 


lig Mod 11, Vector MZ, Superbrain 00/00 


Artificial Intelligence. ІЗ ЛАР Requires: 56K CP/M $500.00 Ж 
Requires: 48K CP/M, CBASIC2 ie| Ru] 1 year maintenance $300.00 ЕЯ All Orders and General Information: 


Cost: 535.00 j| ТЕЗІ manual atong $ 50.00 


| SUPERSOFT ASSOCIATES 
ЕТЕНЕ z8000 102! [итин nu 


P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 358-2881 


Supersoft (answered only when technician is available) 


First in Software Technology Circle 82 on Inquiry card. СРІМ REGISTERED TRADEMARK DIGITAL RESEARCH 


On iine “Help” system — with every program package. 


e39*LBL 18 


Listing 2 continued: 204481. 15 240 RCL 12 
mme renter бал the mamam: | ain H 
if so, executes , : 

174 КІН Otherwise, the bar is 297 RTH к m lé opere the length 

175 570 18 — built up by LBL 15 288 Х-Ү? ^44 FIX 0 „у 

176 XEQ 15 and LBL 16. 299 RTH MIS T 

177 КІН 210 42 246 FIX 2 

178 XEQ 16 211 ACCOL Finishes a bar by 247 RTil 

179 12? 212 RDH accumulating individual 

198 ACCOL 243" - columns until actual оен ВІ 11 

181 ХЕр 17 214 1 length equals specified 249 ABS 

182 ХЕ 12 215 x? length. 258 SF 25 

183 RTR 21% RTH 251 LOG 
217 Х=ү? 252 CF 25 Calculates width of 
218 КІН 253 ІНІ а number (eg: axis or 

a Wi и | - 254 5 A SP in number 

255 + 

136 ЖЕ 19 Special routine for 221 RI 256, 7 

19 RDH . а bar that must fill 222 - 257 * 

188 /Е0 16 ње entire width of 223 GTO 16 259 RTH 

a ee 

191 Аре 224eLBL 17 ее e 
225 RCL 18 

oe 226 1 261 RCL 18 Adds apace to fill out a 
227 + 262 - line, other than a line with 

19348 15 228 RCL 17 263 SKPCOL abar, then printsa Y- 

194 7 229 X20? Inserts space from 264 113 maximum marker. 

195 ХУР? 939 =? епа of bar to maximum Y 265 RCCOL 

196 КІН Accumulates һе maximum 231 RTH then adds a marker for 266 ADY 

197 3:3? integer number of gray-tone maximum Y 257 RTH 

199 RTH characters (standard char- zn pa 

acter 31) that will fit in = 

193 31 ikg bar 234 - 268«LBL 50 

280 ACCHR 4 235 SKPCOL 269 ADY 

ой) RDH 236 119 278 ADY Beeps to mark finish. 

202 - 237 ACCOL 271 ВЕЕР 

202 GTO 15 238 RTH 272 ЕН) 


Si 
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HARD DISK MULTIPLEXOR 
FOR THE TRS-80* Mod II 


NDW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 


ре SORTS -- RACET UTILITIES — RACET compules — RACET SORTS — НАСЕТ UTILITIES — RACET computes — КАС 
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ә Allows up to 4 Mod II's to connect to a single controller — up to 4 hard disk 
drives per controller. Users may access the same lile simullaneously (first-come 
lirst-sarved). 

e Uses Cameo coniroller and standard 10-m ки» cartridge (hard) disk drives 
along with RACET Hard/Sott Disk System [Н 150) sottware. 

* Access times 3 to 8 times faster than floppy. Mixed lloppy/hard disk operation 
supported. 

* Compatible with your existing TRSDOS programs — you need only change 
filenames! All BASIC statements are identical. 

* A single file may be as large as one disk. Alternate mode allows 24-million 
byte record p Directory expandable lo handle thousands ol files. 

. Modes spacial utilities — XCOPY for backup and copies, XPURGE for mullipla 
deletions, DCS directory calalog system, and Hard Disk Superzap. FORMAT 
ulilily includes oplions lor specilying Sseclors/gran, platlers/drive, logical 
disk size, etc. 

HARD DISK DRIVE & CONTROLLER $5995 RACET KSD Sotiware $400 

Call for multiuser pricing. Dealers call lor GEM pricing. 

BASIC LINK FACILITY "BLINK" $25 Mod |, $50 Mod II 

Link trom one BASIC program to another saving all variables! Tha new program 

can be smaller or lar "ger than the original program in memory. The chalned program 

may either replace the original program, or can be merg by aye қалат; 

Тһе statement number where the chained program execution is to пио 

specitied! (Mod | Min X1 isk) 

INFINITE BASIC (Mod 1 Tape or Disk) $49.95 

Extends Level Ii BASIC with complete MATRIX junclions and 50 more strin 

lunctions. Includes RACET machine language sorts! Sori 1000 elemenis in 

seconds!! Select only functions you want to optimize memory usage. 


INFINITE BUSINESS (Requires Infinite BASIC) $29.95 
Complete printer pagination controls — aulo headers, foolers, ра numbars. 
Packed decimal arilhmetic — 127 digit accuracy +, =, *. Z. Binary search 


of sorled and unsorted arrays. Hash codes. 


CHECK, VISA, M/C, €.0.0., PURCHASE ORDER 
TELEPHONE ORDERS ACCEPTED (714) 637-5016 


“785.80 |S A REGISTERED TRADEMARK 
OF ТАНУ CORPORATION 


BASIC CROSS REFERENCE UTILITY (Mod ll 64K) 

SEEK and FIND functions for Variables, Lina Numbers, Stri 

0 tions available for line numbers and variables. Load irom 
"CTRL'R. Output to screen or printer! 


DSM $75.00 Mod I, $150.00 Mod 1! 
Disk Sort/Merge for RANDOM files, All machine language stand-alone package for 
abe speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only i'd action to sort is to change diskettes when requested! 
Handles multiple diskette files! Super last son times — improved disk 1/0 limes 
make this the fastest Disk Sart/ Merge available on Mad | or Mod II. 

(Mod ! Min 32K 2-drive system. Mod Il БАК 4-drive) 
UTILITY PACKAGE (Mod 11 БАК) $150.00 
Important enhancements to the Mod Il. The file recovery capabilities alone will pay 
lor the көме e іл even one application! Fully documented in 124 page manual! 
XHIT, XGAT, XCOPY and SUPERZAP are used 10 reconsiruci or recover date Irom 
bad diskettes! XCOPY provides multi-flle copies, 'Wild-card' mask select, absolute 
sector mode and olher features. SUPERZAP allows қалана ү any seclor on 
diskette include track-0, and absolute disk backup/copy wilh 1/0 recovery. OCS 
builds consolidated directories from multiple diskeltes into a single display or 
listin тне ть name ог file name plus тоге. Change Disk ID with DISKID. 
XCREATE prealiocales files and sets "ОЕ te end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 
DEVELOPMENT PACKAGE (Mod 11 БАК) $125.00 
Includes RACET machine languag е SUPERZAP, Apparal Disassembler, and Model 
II interlace to the Microsoft Editor Assembler Pius’ soflware package Including 
uploading services and patches for Disk 1/0. Purchase price includes complete 
сору of Editor Assembler + and documentation for Mod |. Assemble directly into 
memory, MACRO lacility, save all or portions of source to disk, dynamic debug 
facility (2806), extended editor commands. 
COMPROC (Mod | — Disk only) $19.95 
Command Processor. Aulo your disk to perform any sequence of instructions that 
you ca ppe trom the п. DIR, FREE, pause, wait for user input, BASIC, No. 
of FILES and MEM SIZE, RUN program, respand to input statements, BREAK, 
return to 005, atc. includes lowercase driver, debounce, screenprint! 


= RACET computes = 


702 Palmdale, Orange, СА 92665 


$50.00 
5, Keywords. ‘Ail’ 
SIC — Call with 


Эүн — seiduoco 13)wH — SSLLNILA 19H — SIHOS 130298 — eed 1300 — $31.14 130 YN — S1HOS 130v8 
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Circle B3 on Inquiry card. 


Circle 84 on inquiry card. exui 


Thousands of SoftwareHows'"users agree — SoftwareHows 
products set a new standard of excellence for solution-oriented 
software. Instant installation for your system, powerful "word 
processing-like'' editing facilities and consistent operating 
features make this SolutionWare™ the only serious choice for 
your needs. 


Why settle for a piece 
when you can have 
the whole pie?! 


Payrol 


At last! An integrated system of business 
software ideal for you! 

How often have you purchased software 
only to be disappointed by its features or 
frustrated by the inability of the different 
programs to work together? Are you tired 
of entering the same data into your Pur- 
chase Ordering System when a part is or- 

dered, into Inventory when it arrives, Payables 

when it's invoiced and General Ledger when 

it’s paid for? Can you easily link your Account- 

ing Data Base with your word processing software 

to create personalized letters, reports, notices and 
announcements?* Does your Point of Sale, Order 
Entry software also save a keyed file which may nay later 
be Sorted for over 60 customer characteristics and used 
to generate personalized sales literature? 


If you don’t like your answers to these questions, your accounting 
software is costing you money! 
The Data Base Integration™ System from SoftwareHows " does all 
this and much more! This newest software product offers the 
perfect blend of performance, price and flexibility. Every single 
transaction feeds your master records. This common data base 
approach organizes all your business information so that every 
module is fully interactive. The result of this vast and easy to use 
data base is unique. You'll be amazed at how much better you'll 
understand the operation and cash flow of your business! And 
better understanding means better planning — and higher profits 
for you! 
The Data Base Integration System is built around the basic four 
accounting tools: General Ledger provides those all important 
balance sheets and income statements, Accounts Receivable and 
Payable take care of invoice control іп a ‘jiffy, while Payroll with 
Cost Accounting does your payroll and provides cost effective- 
ness data. All packages fully interact and are self-checking. The 
amazing Order-Righ t" order entry system and MicroDaSys In- 
ventory, give you one of the most complete sales management 
and material requirements systems available. Output is processed 
with lightning speed and meticulous accuracy: invoices, shipping 
labels, charge slips and COD tags. Orders automatically interact 
with Inventory and Receivables. If your stock is too low, Inventory 
recommends the best source of supply and approximate prices to 
рау. Upon authorization, a purchase order is generated. The 
receiving department verifies receipt and the invoice is trans- 
ferred to Accounts Payable. 


The Data Base Integration Business System is $2500. And that's 
for all seven packages! Now there's a deal too good to pass up! 
It includes over 1500 pages of user documentation, and a supply 
of computer forms. With our unique ОВ! Installation Program, 
getting the complete package up and running on your system 
is a breeze. Best of all, complete CBASIC source code is included 
with every CBASIC package. Current disk formats include 8" soft- 
sectored, 5" hard- and soft-sectored. 


rder-Right " 


в 


Ask your dealer why our 
business software is the best! 


а 


А Complete 200 page Overview of all 
SoftwareHows SolutionWare is yours 
for just $75, refundable with purchase. 


a division of MicroDaSys 


oue ' | ҒГ x PO Box 36275 Los Angeles, СА 90036 
Call or Write for the SolutionWare" to meet (213)731-0876 TWX:310-321-2978 


your software needs — today! 


Text continued from page 130: 

peripheral devices. А cassette recorder could provide 
mass storage and would make feasible operations on 
large blocks of data. Ап х,у plotter could be driven very 
efficiently by the HP-41C, albeit at a leisurely pace. With 
a fairly simple interface, it should be possible to connect 
the calculator to a computer system. The likelihood that 
any of these products will ever be forthcoming is un- 
known. It is probably too much to ask that Hewlett- 
Packard release technical information on the signals 
available at the ports so that others could develop plug- 
compatible devices. Some intrepid experimenter with a 
logic probe may do it anyway. 

There are a few gaps in the instruction set of the HP- 
41C that should not be perpetuated in future calculators. 
For example, there are tests for x < y, for x = y and for 
x > y, but there is no test for x > y. Of course, any 
desired logic function can be fabricated out of the existing 
instructions, but the programmer should not have to go 
to that trouble and should not have to remember which 
of the tests is the missing one. 

The most fundamental defect in the architecture of the 
HP-41C, inadequate numerical precision, is a serious 
flaw indeed. Numbers are represented, both internally 
and in the display, with 10 decimal digits; there are no 
guard digits. As a result, inaccuracies are quite often in- 
troduced into the least-significant digit. For example, 
(V2)? is evaluated by the calculator as 1.999999999, For 
operations on some data, the corruption goes still deeper 
and 2 or 3 digits become suspect. There is something ab- 
surd about the world's fanciest calculator not being able 


NOW. | У fontium Checks 


That Can be Used With or Without Your Computer! ! 
The Best in А Home Checking System 


That's right. Continuous Checks in в 3-to-a-page UNIQUE 


to give results accurate to more than seven or eight 
decimal places. 

Actually, a subsidiary problem is more serious than 
that, Conditional tests on data are carried out on the full 
10-digit representation. Consequently, a test that effec- 
tively asks "Is (./2)? equal to 2?" will give a false result, 
which can lead a program far astray. 


Listing 3: Utility routines for the HP-41C. These two routines 
are the kinds of programs that can remain їп memory as 
resources to be drawn on by other programs, somewhat like 
macro instructions in an assembly language. BAR simply prints 
a heavy bar across the width of the paper to separate different 
kinds of information. TAB handles the spacing of numbers to be 
printed in vertical columns. It must be supplied with the number 
to be printed (in the X register) and the number of character 
spaces to be measured from the present position in the line of 
print to the decimal point. TAB was employed in formatting the 
random-number data in listing 2. 


BI*LBL "ВАК" GisLBL "ТАВ" 


B2 ALY 82 ABS 
83 .023 03 SF 25 
84 31 84 LOG 
BS+LBL 01 85 CF 25 
06 RCCHR 86 Х{=0? 
97 1501 07 СЕХ 
08 070 Bi 88 INT 
B9 PPBUF 89 | 
18 ADV 18 * 
11 Ару 11 RCL 3 
12 END 12 3.1 
13 7 
14 INT 
15 + 
16 CHS 
1? + 
18 SKPCHP 
19 EXD 


Listing 4: Random-number routines for the HP-41C. These two 
random-number generators, standard coding exercises for pro- 
grammable calculators, both calculate a pseudorandom real 
value, then select a single pseudorandom digit for return to the 
calling program. RDM LC employs the standard linear- 
congruential method, which has virtues and failings that are 
well understood. In this example, R, + , is equal to [24,298К„ + 
99,991), 199,017- 

КОМ LN is an algorithm the author stumbled upon but has 
not seen in the literature. Ё, . , is defined as 1/In R,. Experimen- 
tal runs of up to several thousand iterations have given good 
results, but the behavior of the algorithm is not understood. A 
sample test is shown in listing 5. 


desk sat design that can be computer printed or 
handwriltan - ju&t 28 you ow do your present 
hame checks. 
VERSATILE 

Our checks are not a high-volume business form 
sdagletion. They're especiaity designed for the 
home or low volume utar. Now. you don't have 
to change your check writing babHs just 10 use 
your computer. 


THOUGHTFUL FEATURES 
Programming? Easy. All stub and check informa. 
tion Is on the seme line. No need to change 
наста width sither. Our checks аға standaru 
9% widih lor iractor feed printers. 


COMPLETE HOME SYSTEM 


When you've finished printing your monthly 
checks on your campuler, stora your checks and 
stubs in our attractive Data Ring Binder Check- 
book. Later, И you have а lew checks to write 
there's no need to load tham into a printer - just 
write a check righi thare at your desk 63 shown 
above. 

And, you can mail your chacks in our dual 
windowed anvalopes to alimingie addressing 
chores 
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You won'l find checks like thase at any bank ar 
forms company. Even #0, our special small 
quantity priming process will give you quality 
and арртахапсе equal to any check supplier. 
Color co-ordinated imprinting is standard on 
blue, gray, tan, of graon checks. 
Standard imprinting and encoding r$ #4 shown 
above (logos and muliü-color printing ате 
optional). 
Our prices are restonabie too. Two Hundred 
checks аға just 928.85 (envelopes $11.96). 
Five Hundred checks are 949.86 [(anvelopas 
823.86), Dota Ring Checkbooks are опу $5,965. 
Special! "ORDER NOW" Offer 
H you order now, we'll send you a charkbook 
FREE. You'll save $6.96. Just ancioge a voided 
check {lor encoding :«^formalion) with your 
payment. (VISA - MesterCharge orders must 
show signature, exprration date, and account 
number}, Or, send today for samples (sorry. we 
can't make thes free offer on requests for 
tampias) To: 


4715 SHEPHERD RD. 
SYNERGETIC MULBERRY, FL 
33850 


SOLUTIONS 
Сігсіз 85 on inquiry card. 


8IeLBL “RDA LH" 


BleLBL “RDA LC" 


@2 RCL 26 82 RCL 28 
93 RBS 83 24298 
84 LK 84 з 
BS 1/X 05 99291 
86 STU 28 Bé + 
a? 1 E3 07 19961? 
88 * 88 MOD 
89 РЕГ 89 STO 26 
18 18 18 1 ЕЗ 
11% 117 
12 INT 12 FRC 
13 ABS 13 18 
14 END 14 * 

15 INT 

16 EHD 


Look what's happened to 


It's grown into a complete 
family of quality low cost digital plotters 


In just two short years, The 
НІРІ Т has become the most 
popular digital plotter among 
small systems users. With a 
record like that, what can we do 
for an encore? WE'VE ІМ- 
TRODUCED A COMPLETE LINE 
OF HIPL@TS...with a model 
suited for just about every plot- 
ting application. 

The НІРІ Т DMP Series is a 
new family of digital plotters 
with both "standard" and “їп- 
telligent" models available with 
surface areas of 87° x 11" (DIN 
A4) and 11" x 17" (DIN A3). For 
the user needing a basic reliable 
plotter, we have the "old stan- 
dard" DMP-2 (82" x 11") and the 
"new standard" DMP-5 (11" x 
17”). For those needing a ІН- 
tle more capability, there are 
the DMP-3 (B'2" x 11") and 
the ОМР-6 (11" x 17")—both 


ТМ HIPLOT and ӘМІРІ. are Trademarks 
оі Houston Instrument 


Yes, they аге UL listed!” * 


microprocessor controlled and 
providing easy remote position- 
ing of the X and Y axes (perfect 
for the OEM). For those who 
want this intelligence plus the 
convenience of front panel elec- 
tronic controls, we've provided 
the DMP-4 (B'^" x 11") and the 
ОМР-7 (11" x 17"). 

The "standard" plotters come 
complete with an RS-232-C and 
a parallel interface. The “intel- 
ligent" DMP plotters accept data 
from either an RS-232-C or Centronics 
data source. For the "standard" plot- 
ters, software is available from 
our ever expanding "Micrographic 
Users Group." The “intelligent” 
HIPLOTs use our exclusive 
DM/PL™ language which min- 
inimizes plot software to a 
fraction of that normally as- 


houston instrument 


GRAPHICS DIVISION OF 


BAUSCH & LOMB ®© 


Circle 86 for literature 
Circle 87 to have representative cali 
sociated wth digital plotting. 

With the new DMP Series, 
high quality digital plotting can 
now be a part of your syster. It 
just doesn't make sense to be 
without this valuable tool when 
there is a DMP plotter with the 
plot size, speed and capabilities 
that are exactly tailored to your 
specific needs..and your 
budget. 

Prices for the DMP series 
range from $1,085* to $1,985". 

For complete information con- 
tact Houston Instrument. One 
Houston Square, Austin, Texas 
78753. (512) 837-2820. For rush 
literature requests, outside Texas 
call toll free 1-800-531-5205. For 
technical information ask for 
operator $5. іп Europe contact 
Houston Instrument, Rochester- 

{аап 6, 8240 Gistel, Belgium. 
Telephone 059/2 7-74-45. 


"U.S. suggested relail prices only. 
**DMP 2, З and 4 UL listed 
DMP 5, 8 and ? UL listing pending 
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DELIVER! |, 


i %% \ 
ү, 1 ЖА 
Dusiness tware 23 ws L) 


Belore you buy the programs that your company is going lo 
depend on for its accounting, ask the following questions: 


Do | get the source (Don't settle for less. 

code? You cannot make the 
smallest change without it.) 

is it well documented? (The Osborne documen- 
tation is the best.) 

Is it fully supported? (If not, why not? What are 
they afraid of?) 


The Osborne system is the industry standard accounting 
package, with literally thousands of users. We offer an en- 
hanced version of ihat package thal will run on mosi systems 
without recompiling. 

CRT INDEPENDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a different 
CRT, you had to modify and test Iwo modules — and recom- 
pile every program! With the Vandala package, you simply 
pick your CRT from a menu and run. 

FILE/DRIVE MAP. The original package had all data files 
on Ihe same drive as the programs. Ours allows you to 
dynamically specify the drive assigned to each file. In fact, you 
can change the drive assignments whenever you wish, to ac- 
commodate expanded file sizes or new hardware — all 
without recompiling! 

INTEGRATION. The original AR and AP systems had to 
be changed and recompiled to feed journal entries to GL. Our 
installalion program eliminales this hassle. II simply asks you if 
you малі the systems integrated, and what your special ac- 
Count numbers are. 

SPEED. The original programs used a binary search to ac- 
cess ihe GL account file. We use an enhanced lechnique that 
greatly cuts down on disk accesses, thus speeding up account 
lookups significantly in the GL, AR and AP systems. 

BUGS. We have corrected a number of bugs in the original 
programs. if you find a bug in our programs, we'll fix it — and 
send you a $20 reward! Our users are sent bug fixes in source 
form 


MORE! We have made many minor enhancements, and 
fixed many minor problems. We are committed to the ongoing 
support of our package. Vandata has been an independent 
software supplier [or over seven years. Quality and support are 
our way of doing business. 


General Ledger with Cash Journal $95 
Accounts Recervable $95 
Accounts Payable $95 
Payroll with Cost Accounting $95 
* All Four Packages (GL, AR, AP, PR)... .... -$295 
Magic Wand (Super Word Processor!) .$345 
Pear! Level Iil (bes! prog tool available) $645 
CBASIC-2 $110 


TRS-80® МООН CP/M* 2.2 (Pickles & Trout) $185 
Н89/289 CP/M* 2.2 (Magnolia Microsystems) $249 
Formats Std. 8", 5" NonhSiar DD, TRS-80 MOD I°, H89/Z89 Мапиа tor 
GL, ARAP, and PR are not included in price — add $20 рег manual desired 
(АНАР are эп one manual) СРАМ” and CBASIC-2 required lo run accounbng 
software Users must sign bcensing agreement Dealer mounes туйе 


To eder call: (206) 542-8370 

or write: VANDATA 
17541 Stone Avenue North 
Seattle, WA 98133 


um CPM? а registered trademark of Оқа Research. — | 
ШШШ 195-80% is a registered trademark of Radio Shack, Inc 


Circle 88 on inquiry card. 


Listing 5: Bar-graph results of the CHART program, given in 
listing 2. The graph represents pictorially the distribution of the 
10 digits in a sample of 2500 pseudorandom numbers. The 
numbers were generated by another program, RDM LN (shown 
in listing 4), with the bookkeeping done by a third program. 


Тегі of "ЕШМ LN” Plot of “RANDOM” 


Nuaber of trials 2500 HHBHHHHHIUBUIEU 


Seed = 1.234567890 


X4 Y» 

ИТКИНИН: 200.08 300,00 

i 2568.60 i 

«ӨН! i 

DIGIT COUNTS ' i 

(DBHIBIZIM ` 

MERH = 258,90 | : à 

(2) ВЕЕ C i 

(0> = 237, ! t 

(1) = 259, ОН! o; t 

(2) = 234. i i н 

(3) = 228. АННЕ i 

4) = 296. : ' D 

(5) = 263. ‹5›Ш НИН! ; 

(65 = 268. s і t 

(7) = 231. 4921331: 1435 i 

СУ = 259. i ' : 

(9) = 243. (РОН i 

ӨСУ ШШЕН i 

RUNS QF 2: 211. н Г 

RUNS OF 3: 14. (9WBEEEER | i 

RUNS OF 4 3. : i ! 

RUNS OF 5 8. 
STATISTICS 

CH] SQUARED = 6. 3249 
HIGH/LOW = 1.9593 
QDD/EVEN = 8. 9936 
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It is easy to imagine that some programmable 
calculator evolved from the HP-41C would have instruc- 
tions much like those of a higher-level language. Having 
introduced named programs, the next obvious step is 
named variables, which would relieve the programmer of 
much tedious worry over memory allocation. Let the 
machine keep track of where the numbers are; it does so 
better than people can. The existing conditional tests, 
which act directly on particular registers, might be recast 
as a more general if... then... else construction, 
employing the named variables. Also, do . . . while and 
repeat . . . until commands would be a welcome addi- 
tion; indeed, the loop-control instructions of the HP-41C 
already come close, 

One essential capability must be added to the 
calculator before such higher-level commands can be 
made available. A higher-level language is a program 
whose output is another program, and so it is necessary 
that instructions be allowed to operate not only on data 
but also on other instructions. In this context, it seems 
significant that the inability of a calculator to alter its 
own instructions is what most clearly distinguishes 
calculators from computers. i 
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INVEST IN PRODUCTIVITY 


Are you responsible for introducing modern 
office systems into your organization? 

Is your department going to be a user of such 
systems? 

Do you design, plan, make, or market such 
systems? 

if so, you should plan now to attend the second 
annual Office Automation Conference in Houston, 
Texas, March 23-25. 

More than a showcase for the latest office auto- 
mation equipment, the Conference provides a 
unique forum in which you can learn from experts 
how to harness and integrate today's worksaving 
devices for maximum gains in productivity 

In addition to 150 informative exhibits, you'll be 


able to attend over 50 special learning sessions. 
Sessions covering topics as diverse as: Feasibility 
Studies...Organizational Impact...Electronic Mail... 
Teleconferencing...Merger of Voice with Text and 
Data...State of the Art in Word Processing. 

Don't miss this opportunity to see and hear 
what's new in office automation and turn what you 
learn into greater productivity for you. 

For Conference information, call or write Office 
Automation Conference c/o AFIPS, РО. Box 9659, 
1815 №. Lynn Street, Arlington, VA 22209 (703) 558-3610. 

For discount air fares, airline reservations, hotel 
and show information, or to pre-register, call toll-free 
(800) 556-6882. 

See you in Houston! 


THE 1981 OFFICE AUTOMATION CONFERENCE 
HOUSTON, TEXAS MARCH 23-25 


Circle 244 on inquiry card. 
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Software wi 
full support 


Purchasing our software is just the 
beginning. We then back it up with 
professional support: 

Ш Subscription to "LIFELINES" for automatic 
notifications of revisions! Ш Update service for 
software and documentation! E Telephone 
Hotline! Ш Overseas software export service! 


All Lifeboat programs require CP/M, unless otherwise stated. 


iem 


O CP/M" Ln DISK OPERATING SYS- 


TEM—Dignal Research's operating system 
р. + for many popular micro-computers 
and disk systems: 

System Price 
ШЕР” el ee 23....48/NA © 
ItCard* with 280 
Mecrosolt BASIC version 5 
with high resolution 
graphics 
North Star Single Density .2x....170/25 ® 
North Star Double/Quad — Zx. . 170/25 ® 
Durango Е:85 ............. 2x....1T0/25 
ком c-Duk2411.. ,14., 145/25 
(COM 3712 for MITS 

68-2510 Consola . ,14....170/25 * 
ІСОМ 3712 for 3P + S/MITS 

атое zero console 1.4... .170/25 “ 
СОМ 3812 ...,......,... 2x.. , 225/25 © 
сом 3812 .1.4....170/25 * 
СОМ 4511/Репес 03000. ‚2х 0375/28 °+ 
Miis 32027АЛаг 8800 .. ... 1.4... 145/25 


Heath H$ + H17 . ..1.4.,.. 145/25 Ә 
Heath H89 Magnolia . „@х... 240/25 O 
Ohio Scientibc C3 lu 2X... 200/25 


Ohio Scientilic C3-C ....... 2x... 260/25 
Onyx C8001 Slandard ..... 2.2.. .250/25 
3307/25 


Onyx С8001 Enhanced .. 2A... 
TRS-80 Modal | .......... ‚1.4... 145/25 8 
TRS-BO Мәде! Il . AX... 170/25 
TRS-BO Modal I+ Corvus .2x... 280/25 
Processor Technology 
Helios Il . > avec Lae, 1405/28 

Intel MOS Singla Density --2.ж....170/25 
Імені MOS ee - .2.x... 170/25 
Mecropolis Mod} . ex. 200/25 Ф 
Micropolis Mod tl... .. vio 2X... 200/25 ® 
Mostek. MOX STO 

Bus System ..... . 990/25 ** 
HARD DISK OPTIONS өрік with &) when 
purchased with CP/M 2.X system. 
Corvus .. "t*vrtureyv ҮҰйжезекеаяян а Add BD. 
Konan Phoenix . т . Add 80. 
ICOM 451 1/Pertec 09000 .. duo ^» , Add 60. 
Software consists of Ihe operating system, text 
edito, assembler, debugger and other utilities 
for ile management and system maintenance. 
Complare set of Шұға Research's documen- 
tation and additional implementation notas i- 


cided marked * and '* include firm- 
ware оп 2708 and 2716. Sysiems marked ~ іп: 
cude 5440 media charge Systems marked 
& require the specia! Ф versions of soft. 
ware in this catalog. O includes hardware ad- 
dition to alow our siandard versions af 
. Software to run under it 
2.2080 DEVELOPMENT PACKAGE — Consists 
& of: (1 | disk file fine editor, with global inter and 
Ф intra-line facilities; (2) 280 relocatig assem- 
blar, Zilog/Mostek mnemonics, conditional as- 
sembly and cross ralerence table capabilities: 
(3) linking loader producing meri Intel hex 
|) a ия — 5957520 
ОТ 280 Monitor Debugger to break and 
9 examine Ao) al А with „ырын t / 
Mostek mnamonic 


when ordered with 280 уе pment 
И, але тта ce 2777. 227272 
AVOCET SYSTEMS 
C1 RA8M-88—Non-macre cross-assembler wih 
nested concdktionals a fuil e ot ee 
erations, Assembles rd Motorola 


rpm sina 
6800 mnemonics to jew hex ...$200/$25 
О XASM-65 — As XASM-BB lor түзі Techno 
MCS-6500 saries mnemonics ..... %200/6 
— KASM-48— As XASM-6B lor ite мезыв and 
ОРЫН lamilias . -— ,. 8200/5258 


a — Ая ХАБМ-88 for RGA 1802 


xr eriy» ? Ж w'rwetw*ituewywubrt:t! 5 


DISTEL— Disk based disassembier to Intel 
8080 or TDL/Xitan 290 source code, isting and 
cross гвівғепсе files, intei or TOL/Xitan pseudo 
ops optional Runs оп BOBO . . 5857810 
[]1DISILOG — As DISTEL to Zilog/Mostek 
$ rmnamonic files... .. . . .... $85/810 


Ф 

[JSMAL/BO Structured Macro Assemblor 

Ф Language— Package о! powerful general 
purpose text macro processor and SMAL 
&tructured language compiler. SMAL H ап as- 
sembler Janguage with IF-THEN-ELSE, 
LOOP-REPEAT-WHILE, DO-END, BEGIN- 
END consirucis. Not cmt with CP/M 
version 2 or greater .,............575/%15 


яшав 

P "n 

О RAID — 8080/8085 debugging aid and general 
aystem utility program. Both a soltwaro 
amuko and reali moe debug monitor. Ева: 
tures multiple breakpoinis, symbolic input, 
symbolic display and alarin hee Aaf- ee bamit- 
in assembler А dis-assem tracing, single: 
stapping, memory protection, histograms, 
memory search, биесі dak access. suelo 
|| oi MEME ses: eure 25 


PHOENIX SOFTWARE ASSOCIATES 


L PASM* — 280 macro assembler, intel/TOL 
Ф mnemonics. Generates intel hex format or re- 
locatable code in either TOL Object Module 
format or PSA Relocalabig Binary Module lor 
mat. Supports text insertion, conditional 
branching wilhin macros, recursive macro сайа 
and parámelar passing . .5129/525 


O EDIT — Character Г text fila editor in- 


| 


C] PLINK” — Two pass disk-lo-disk linkage edi- 
Ptor/loader which can produce re-enirant, 
ROMable code. Can link programs thal are 
larger than avallabla memory for execution 
targeted on another machine. Full library 
Күүс ln De be PSA Relocatable Bi- 
pea Object Module or Microso!t 

RE flies С бы can be a COM fila, intel hex 
file, TDL Object ale or PSA Relocatable 
file. , uae f 12.42 5029/8285 


m Bua жн „виб'— zat interativa machina 
(level debugging tools for program develop- 
телі. BUG has full mnemonic trace and In- 
le«active assembly (mnomonics compatibia 
with PASM}, Dynamic breakpolnts and condi- 
tional traps while t even through ROM!) 
BUG is а subset of B. талайы 1 
огу limited siluations . . , $128/825 


DIGITAL RESEAACH 


C1 MP/M — Installed for single density MDS-800. 
Multi-proceasing darivatrea of the CP/M 
erating system, Ман) includes СР/М2 
documentàlion ,.... . ..8300/550 


_ МАС — 8060 Macro н Fun Intel таста 
Sdefinitions. Papudo Ops іһсішда АРС. IAP, 
REPT, TITLE, PAGE, and MACLIB. Produces 
absolute hex outpul plus symbol tabla file ісу 
use by SID and ZSID (зве below) ..$120/815 


Т) БІП--8080 Symbolic debugger. Full trace, 
® count and breakpoint program Tesbng 
ачаа and m ram ulililieg сти 

used wiih MAC, provides Tull symbolic 
memory labala and equaled values $105/ 6 


Г1280--280 шок Рин и ИР Б 
TTE — eco 8030/5815 


C TEX — Tent Mee Ud IM ю Au papon 


Ф ad. pol e tte 
Nieto to See ж CT ,8105/515 


O DESPOOL — Utility Pion mos um to permit simulta- 
d neous priming trom ч сао 
other programa .... o, 880/81 


Cluny C= Interactive interpretive system E 
($ teaching structured programming technique 
Manual includes full source liatinga $105/550 


1808 C COMPILER — Supports structures, 

8 unioris. 2 dimensional arrays. еі ad гесиг- 

© sion and ove Features d code 
generator, v в sized buflers UM vo ang 
capability to decens ROMabla code. Includes 
macro package to enable usar to produce knk- 
able modules with MAC (see under Digital Re- 
search). Floating point functions, hull пиете 
package and machine code library sources 
provided. Linker, library manager and textbook 
included. Compiler lacks milializers, ш, 
Пов and bongs. s. se .. $145/$25 


L WHITESMITHS C COMPILER = The ultimate 
Din systems software tools Produces faster 
© code than a pseudo-code Pascal with more 
extensive facilities. Conforms to the ІШІ ENIX" 
Version 7 C lan ei pen n described by Kernighan 
and Есте, and makes available over 25 func. 
bons for performing L/O, an^ ry ulation 
and pim eer Linkable Стос 
REL filos. Requires 60K CP/M, 9 930/330 


wah у anual 
MICROSOFT ха / Г 


[JBASIC-80 — Disk Extended BASIC. ANS! 
Peompalible with long зараре names, 


2 WHILE/WEND chaning, variable length Ме 
records MBASIC version 4.51 alsa included on 
..$325/$25 


O BASIC COMPILER Language compatible 
& with BASIC-80 and 3-10 times faster execution. 
8 Produces standard Мово! relocatable bi- 


пагу output Includes MACRO-80 Also linkable 
lo FORTRAN-BO or орий code 
modules . : . -5350/325 


[2 FORTRAN-80-— ANSI 66 except tor СОМ. 
Ф PLEX) phus many externmions. Includes relocat- 
& able object compiler, linking loader, Kbrary with 
manager Also includes MACRO-BO (see 
below) "i 5425/525 


., COBOL-60— Level 1 “ANSI 74 standard plus 
(D most о! Level 2 Ful sequential, relative, aud 
# Indexed file supporti with variable Не names 
Powerful interactive, formalled screen handling 
with ACCEPT and DISPLAY verbs. Program 


es 254 


than memory and CHAIN command with ра- 
rameter passing Full пирро) of СРАМ version 
ara Includes MACRO-BO (see above), nk- 
ing loader, and relocatabla "any Lud 

Requires 46K СР/М.............. ipid 


O M/SORT — Optional sorumerge capabila 

® СОВО -В0 which conforma fully to © iy 
MERGE. Level Il of tha 1974 ANS! COBOL 
standard {except COLLATING SEQUENCE IS 
alphabet- name). Aequres COBOL-80. Sold as 
an fe to COBOL-BO ........... $150/$10 
C L-80 + M/SORT .. .. ... $825/$35 


C]MACRO-80— B080/ZBO Macro Assembler. 

(D Intel and Zilog mnemonics supported. € 

@ able linkable output. Loader, Library Man 
and Cross elerance List  utilil я 
included . .... 00s. ss 181497815 


[1 XMACRO-B8 — вовв cross assembler. АП 
ip Macro and pne features of MACRO-BO pack- 


Аиво Соп it from Intel 
M86 Compatibility dala shee! 

$275/$25 
ае m fast random access text editor 
(D for text with or without line numbers. Global and 


intra-line commands —' ane compara 
utility included. . 589/815 


г. 2) muSIMP/muMATH — muSIMP is а high level 
& programming language suitable for symbolic 
and semi-numerical processing implemented 
using a fast and efficient interpreter requinng 
only 7K bytes of machine code. muMATH is à 
ee of programs written in muSIMP. The 
ке age performs isticatad mathematical 
clons- Keeps track of up to 611 digits. Por- 
forms mailrix operations on arrays: transpose, 
multiply, divide, inverse and other integer paw- 
ers. Logarithmic, exponential, trigonometric 
gamplikcabon and transformation, symbolic dil- 
агага with Қ есте emere Symbol in- 
lagrabaün of d rals. 
Requires 40K CP/M .._........ m. 


Z muLISP-80— Microcomputer implementation 
T of LISP The interpreter resides in only 7K bytes 
af memory yet includes B3 LISP functions. Has 
imire precision integer arithmetic exprassed 
in any radix from 2 10 38. muLISPBO includes 
compilato traca facility and a library of usaful 
functions е oe sample 
programs . . ТР, 


segmentation for execution of programs XR 


О PASC/.L/M* — Complies enhanced Standard 
Ф Разса! to compressed efficient Pcoda. M n: 
CP/M compatibla. Random access Tiles 
18 and 52. bit (e Runlime arror recovery. 
Convenient STRINGs OTHERWISE prid 
CASE. es pei Rid manual (90 
deus SEGMENT provides overta hears, 
INPORT, OUTPORT and untyped files for arbi- 
trary VO Requires 56K СР. Specify 1) 8080 
CP/M, “А 80 CP/M, ог ae Mo 
coos , $178/$20 


B. PASCAL/Z— ZED native code PASCAL com- 
Ф puler. Produces optumzed, ROMabdia re-enirant 
Tcoda All interfacing ш CP/M is through the 
support library The pack. = includes Compiler, 
relocating pat lt ya and linker, and source 
for all ў; modules. Variant records, strings 
т. direct l/O ara V MP ^ ети 


tuataas 


"iia „ка oad 


— PASCAL/MT — Subset of standard PASCAL 

€ Generates ROMable 8080 machina code 

$ Symbolic debugger included. Supports inter- 
горі procedures, CP/M Ме 1/О and assembl 
language interface. Ава variables can be BCD, 
software lipating point, or AMD 9511 hardware 


floating point. includes siringa enumeralions 
and record data types. Man Laon 
PASCAL conversion Requires 32% 5250/5330 


ПІ APL/V80 — Concise and powerful 90899 tor 

Ф Е software development mpiex 

ie etal problams ara reduced in simpia 

ossions In APL Features Include up to 27K 

aeive workspace, shared variables, arrays of 

lo В dimensions, disk workspace and es d 
өт library. The system also " ris auxi 

aule processors for d sariat ARL ports. Fie- 

res ent CP/M — serial APL nuin $30 


Ft eer ee 


ылым Powerful block-siructured jan- 
2 guage compiler featuring economical run-time 
gie а allocauon of memory. Very compact 
(24K lola! ВАМ) system implementing almost 
all Algo! 60 report feaiures pius many powerful 
extensions including тещ anding direct disk 
address 170 MC ,..‚.........$199/$20 


— CBASIC-2 Disk Extended BASIC —Non- 

& iMeractve BASIC with pseudo-code compiler 
and run-time inenmpreter. Supports full file con- 
trol, chaining, int сеп and axiended precision 
variables, elc. Versions of CRUN for CP/M ver. 
sions 1.4 and 2.x included on disk. ..$t20/$15 


Neu In der Schweiz Lifeboat Associates GmbH, Acoeristr 35, CH 6340 Baar Telefon 042/31 2031 
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C STANDARD CIS COBOL— ANSI 74 COBOL 
Ф standard compiler йу vahdated by US Navy 
lestis to АМЫ! level t Supports many features іо 
level 2 including dynanwe сасық о! COBOL 
modules and а full (SAM file facility Also, pro- 
gram segmentation, interactive debug and 
powerful interactrve extensions 10 1 pro- 
lected and unprotected CRT отвел formating 
from COBOL келіні ын with any dumt 
termanat . .. 5850/550 


FOAMS 2—CRT screen editor Oulput ts 
Ф COBOL data descriptions for copying inta CIS 
L programs. Automalicalty creates a 

query and update program of indexed files 
uang CRT protected and unprotected screen 
ame a No ram grec experiance so 

am direct end A, 
DARD CI RS м 4 | $200/820 


ГІ NEVADA NE Subsat o! ANSI- та Ғаа- 
® tures last lation and execution with small 
object modules Has extended anihmete with 
18 digi! accuracy. Extended VO includes ғап» 
dom access files and sequenbal files of both 
fed and чалары length records, and wterac- 
(ме accept/display verbs Good enor mes- 
sages and debugging facilities anhance pro- 
gram "imd ea a 32K CP/M 
system . . we coe. 940497625 
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EIDOS SYSTEMS 


С KBASIC — Microsolt Disk Extended BASIC 
(D version 4.51 integrated with KISS Mutti-Keyed 
index Sequenhal and Owed Access Ша marn- 
ment as 8 additional BASIC commands 

KISS inciuded as relocatable modules linkable 
to FORTRAN-8D, COBOL-8D, and BASIC 
COMPILER. Spacy CP/M versión 14 o 2 x 
when ordenng Requires 48K CP/M $585/$45 
To perm. users of Microsoft BASIC-BO 
(MBASIC) .... Es $435/$45 


LC XVYBASIC interactiva Process Control 
BASIC — Full disk BASIC fealures plus unique 
commands to handle byte rale and haii and 
y tesi and set bits Availatie mi 5еубілі vet- 
sions: 


Int ROM squared .... ........ $350/$25 
Integer СР/М......... 3350/525 
Extended ROM squared . . $450/$25 
Extended CP/M $450/$25 
Bended Disk CP/M - $550/$25 


Integer CP/M Alun Teme Compiler: 5350/525 
Extended CP/M Run Time Compiler$450/$25 

к au ша ME ас ан иш пш шу аш ін аз юй Ge пз «м um ш dO ND UB we 
Ci So A utility to validate media under 
ЛА. Program lesis a diskette or hard disk 

94 for errors, reserving the imperfections 

in invisible files, and permiting co continued 
usage of the remainder. Essential for y ^ hard 
disk. Requires CP/M version 2. 880/%8 


ПВАБІС UTILITY DISK— Consists of: 11) 
8 CRUNCH-34— Compacting utility to reduce 
the mza and incraase Ihe speed ct programs en 
Microsolt BASIC 4.51, BASIC-BO and TAS-80 
BASIC. (2) DPFUN — Double precision subrou- 
tines for compubng nineteen transcendental 
funcbons including square rool. natural log, log 
base 10, sing. arc une, ished n sa sine, hypar, 
інін: arc sine, etc. Furnished in source on dis- 
кепе and documentation ,..... ....$50/$38 


O STRING/BO — Character funding IR 
routines for direct CP/M BOOS calis from 
FORTRAN and other compatible Microsolt lan- 
guages. Tha utility library contains routines that 

le programs ta chain to a COM filo, ratriave 
command line parameters and search Ме drec- 
tories with full wid card facies Suppked as 
linkable modules іл МісгавоН formal 595/520 


OOSTRING/BO source code available 
separatgly— ......... ror . $205/NÀ 


OTHE STRING віт FORTRAN character 

® string handling. Routines to find, Мі, pack, 
move, separale, concalenate and relents 
character strings This package complete! у 
eliminates the problems associated - 
Character string panona in FORTRA 
Suppsed wilh source , мт oe Нен 


_- VSORT — Versatile &ort/marge system for fixed 
Gb length records with fixed or variabip опет 
lields. ҰБОЯТ сал Бе used as a stand-alone 
лөр в or loaded and сабап as а subroulina 
om CBASIC-2 When used as a subroutine, 
VSORT maximizes the use of buffer space by 
ON iha ТРА on ЕР and rm it ба сот. 
lation of sorting. А may ba up to 255 
рие tong with а Pile ren of 5 fields Upper’ 
lower case translation and numeric heids 
supported... 5. sso s 59257820 
L)IBM/CPM— ram to transter IBM 3741 data 
әгі files lo CP/M files or CP/M files to IBM 3741 
daB Bots. Easy to ute Requires two une 
disketia inven 24K Шш, ы а E 
CRT terminal .. 


CPAlde" 


олар TAX — Professional tax d wo EC 
ұрған, Prepares schedules А, В. C, D, E. Е 
AP SE, TC, ES and forms 2106. 2119. 
u^. 3468, 3903. 2441, 4625. 4726, 4707, 
4972. 5685 and 6251 Printing сап be on readily 
available, pre-printed continuous lorems, се 
ren (Т ot on compuler generated, IAS ap- 
forms. Maintains cher hegtory files and 
8 interactive with CPAids GENERAL LEDGER 
П (sse below) ........ 995/520 
Annual Update Fea $350 


С STANDARD TAX -— As above for scheduins А, 
t B.C. D E, В. AAP SE, TC and forms 2106 and 
2441, Also. does not maintain client his 
мея $495/ 


Annual Update Fee ..... ... . .... . S176 
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LTOXTASTAR — Professional loms control eniry 
(D and display system for key-lo-disk data cap- 
lure, Menu driven wilh біп learning aids 
Input field venficablion by length, mask, altribule 
(1.0. ж р iywer Case, numeric. auto-dup, 
{с} H-in arithmetic capabilities using keyed 
daia, constant and derived values. Visual teed- 
back lor ease of forms design. Files compahible 
with CP/M-MP/M supported languages. Re- 
ques 32K CP/M and CRT wih addressable 
[lo A rm 5350/335 


а WORD-STAR— Menu driven visual word pro- 
D cessing system lor use wilh standard terminals. 
Text formatting perlormed on screen. Facies 
tor taxt d monty age number, рну cantor 
and underscore can pant one document 
whele simullaneousl; odeng a second Еді! 
facilities include ! search and replace, 
Read/Write to othér text Ше, block move. mc 
Requires CRT terminal with "wer 7 сығым 
posboning .. " - ‚ 5445/840 


CWORD-STAR-MAIL-MERGE- As above with 
@ орноп for produchon mailing of personalized 
documents with mall lists from DATASTAR or 
oo PROP . .$575/$40 


— WORD-MASTER Tex Edilor—In one mode 
Ф has supersel o! CP/M's ED commands includ 
ing ng gio ing and replacing, forwards 
and backwards in Ме in video mode, provides 
full sereen editor for users - geral addrass- 
&ble-cur&or termi] ...... 145/625 


Sees) 
ae иены 
i GENERAL LEDGER l| — Desgned for CPAs 
f Stores complete 12 month detailed history of 
iransachons. Generates nancial statements, 
caton, loan ama batons. journals, trial 
balances, sistements о! changes In financial 
position, and compilation falters. Includes 
payroB systam wih automatic розі! v gen 
eral ledger Prints payroll limen: 
payroll checks... $4 


С] TTMAKER — Powerful new tool for preparing 
management reports with tabular dala Makes 
financial modeling protects easy Do you want a 
weakly романот teport? Set up the tab'e and 
compute. Just change the sales kgures for mex 
week and computa. You have а naw reporll 
T/MAKER includes a іші screen editor for 
solting up tables which pages let, right, up 
and down Compute includes standard aril- 
metic, percents, exponents, common tran. 
o ita lunctions, averages. maxima, 

cmm .etc Requires 4BK CP/M, 

CBASIC. 2. CRT termina! with addressable cur- 
sor positioning . ........ ғақ” $275/325 

| ESQ-1— Professional tima and billing for the 
© legal profession Des qo ter use by the wat- 

Ї time computer user. Records billable and non- 
tatao tme erar system includes trans- 

e уте Ф and chent 


and escrow trangters “Requires 48 ABK COM 
sysler, 480% of disk 51 cursor ad- 
d'essabis CAT. and CBAS 214957550 


ПМАСІС МАМО" — Word processing system 


т 

( ANALYST — Customized dala entry and report- 
T ing systam. User species up to 75 data items 
per record ітегәсіме data entry, cetnioval, 
and update lacili!ly makes information 
management easy Sophisticated report 
generator provides customized reports using 
solecied records = oe level break- 


Оос 300 Date Cartridges Specify 450 XL or 
300" cattified. Pack су a N . ЗЮ 
O FLIPPY DISK KIT— Template and instruchons 
to modify single sided 59” diskattes for uge of 
second side i single sided drives ..... $12.50 


O FLOPPY SAVER — Protection far center hotes 


ч края + 


points for summarizatl res а desk sort for 5” and 8 floppy disks. Only 1 needed per 
utility such as OSORT. SUPER-SORT nr diskelte, Ка contains centenng post, pressure 
VSORT and CBASIC-2. ,., , ..5$250/$15 igol and tough 7 mi mylar reinlorcing rings for 

LJLETTERIGHT— to create, edit and pue -— 
type letters or other ments, Has lacikihes іс Кы E Ее 5795 
enter, display, deleta and move text, with 5 eM eon — r i 
video screen presentation. Integrates with NAD в- юмо o Lol tell $855 
lar form iplter mailings. ...... .....8200/$25 NA лі: ^M ery giai 


{МАП — Name and Address saleclion systam 
Interactiva mail As! crealion and maintenance 
program wilh oulpul ая full reports with reter- 
ence data оғ restriciad information for mail 
labels. Transtor system lor extraction and trars- 
fer Ой selected records 10 create new hies. 
OSORT required И sorling is desired. $100/$20 

(1 QSORT Раз! sor/merga ram lo fles 
with fixed record length, va field jengih 
information. Up to live ascending or descend 
ng -— der — of е” баз creatad 

. .S100/320 


х* * х* * Ж Ж Ж 


2 НЕАО CLEANING DISKETTE-— Cleans Ihe 
drive Reart/Wrile haad in 30 seconds. Diskette 


Cy. | The CP/M HANDBOOK (with MP/M) чн. 
nay Zaks .. 3.95 


"aut b Ree ee eee ha 


О PASCAL USER MANUAL AND REPORT — Ву 
Jensen and Wirth. The standard textbook on 
the fan asume Recommended for use 6 

Pascal/M and Pascal MT users $1 


ОТНЕ C PROGRAMMING LANGUAGE —- 
Kemighan and Ritchie. The standard tex 
оп the language. fiacommended for use 
BOS С, tiny C. and Whitesmsths C users . 81 

LISTRUCTURED MICROPROCESSOR PRO- 
GRAMMING — By the authors of SMAL 
Covers structured programming, the 8080/ 
ee Ы odiis AAL/BO lan. 
диге. - 520 

DC ACCOUNTS PAYABLE & ACCOUNTS 


144 t 81452448295. 


кетеді demonstration ud for ESQ-1 
ғ Ж 4 Ф 4 75/350 


Ша ШШ өн HEHEHE ES ыш шш шш кн ші кә ша ап Өн шә шь ео J 
BSTAM — Ubiity 1o link one computer to another 

В also equipped with BSTAM Allows file Irarsfers 
at full data speed (no conversion to hex) with 
CRC block control check for very reliable error 
detection and automatic retry. We use й! It's 
great! Full wildcard expansion to send * COM, 
etc. 9600 baud with wwe 300 baud with phone 
connecton Both ends need ona Standard and 
Ж verssons can lalk 10 one another. This 
tollware raqueras а роу of assemblor 
language lor ingtallation.,, .......$150/510 

| | BSTMS— Intelligent іла! program for 
& CP/M systems Parmis communication bo- 
"i tween micros and mantames Sends charac- 


tne ead here 


1er data files 16 remote under com. 
plate coriral System can record characier data 
sent from remote Computer systems and data 
banks. Includes programs io EXPAND and 
COMPRESS binary lilas for waramingign. This 
soliware requires а Жараша of assembler 
language for installabon . .,.5200/525 


WHATSIT?* — interactive data-base system 
using associative tags to retrieve кестені) xd 
subreci, Hashing and random acc 

lasi response. 


Lm and mainiain mulli-key data bases. 
Pnnis formatted sorted гарогіз with numerical 
m or mæling labels Comes with sam- 
каһопв, Including Salas Activity Invan- 

м ayables, Recelvabies, Check leg ster, 
and Cbeht/Patient рна. eic. Несшігез 
CBASIC-2. Supplie y me . . 8295/820 


— SBLECTOR -General Ledger option to 
SELECTOR lII-C2. interactwe system provides 
for customized COA Unique chart of trsnaac- 
lion types Insure double entry book- 
keeping. Genarates balance shaats, PAL 
Матем and journals. Two year record ai- 
lows for síatemani of changes in financial posi- 
lion repor! Su ыма in source. Requires 
SELECTOR Ш:С2 CBASIC-2 and 58K 
systam. . ., — $0/$25 


O MAGSAM 1 — Sophisticated keyed access fda 
(D support system. Supports random, sequential 
ы” and ganenc retrieval by кеу Also, multiple sec- 


кке) ғ 4% 


onde y "us . Dynamic allocation and axtennion 
of files ih quA Irae ce reclamation. 
interactive tutonal included lo get the user 
started. Complete with documentation and 

relerenca card Specify CBASIC or Mi- 
crosolt BASIC version Requires 48K 
Бұлт ,...../.....4..:>..Ҙ2..... 2245/420 


__ MAGSAM гной apeed machina code var- 
= sion o! MAGSAM 1 lor CBASIC only. Darb- 
uted as pre-loaded modules and Microsoft re- 
КОШЫН, object modules %205/425 


ОМА 


с) C88 — Contigurabie Business System is s 
Т comprehensive sel of programs Tor defining 
custom data fies and application systems with- 


tes оак ауар language such 88 


шіірів key fields for 
each dala file are supported "Set-up program 
customizes system їп users CRT and printer 
Provides fast and easy interactive dala entry 
he retrieval а — a ssing. 
eporl ganarator program does complex ca 
lations pos stored and denved data, record 
selection wih multipla criteria, and custom for- 
mats. Sample invantary and mauling list Ф 
{т included Mo көдімгі 4 lan EH- 
required a 4 4 +135 $3 5/5 0 
а шь ан аш ша IL BD LIB өп өн ше шш EBA ан ар аз Б 


MICROPRO 


__ SUPER-SORT 1— Sori, rem, extraci utility as 
T absoluta execulabia program or bnkabla mod- 
ule in Мово Tormat ts ized or vaname 
records wih data in binary, BCD Packed Deci- 


evra awe 


mai, EBCDIC, ASCH, float 15 fixed pent, Өх- 
penential, field justihed, elc. Even variable 
number of fields per ned. -> — .58228/825 


2. SUPER-SORT К Арома avadabia as absO- 
@ ла program ойұ................. 5175/5285 
[18UPER-SORT jid U without SELECT/ 
a EXCLUDE r-e $4 + $ 4 4" 5125/6025 


equires BASICA КЕП SN 
_ SELECTOR ПІКС2-- Data Base Processor 10 


with simple, вазу 10 use full screon text edor 
and poweríui print processor. EcWor has all 
slandard бү ion including text Insert 
and delete, | search and replace, block 
move and libfary ias (or boiler plale text. Print 
processor formalling commands include іш» 
lomabc margins, paginabón, headings & toot- 
ings. centered and justdied text Also pnnts with 

oporlional y cei merges with data 
flee ot automabc fom batters. and perlorms 
run-lime conditional testing for varied output 
Requires 32K CP/M and CRT кис with ad- 
dressabie cursor. . ..5395/540 


eta mo ml 


Ж TEXTWRITER lli — Text lormatiar 1o justly and 
ginale letters and other documents. Special 
eatures include insertion of text during execu- 
tion fram other disk Пес or console, жау ы. 
recipe documents (o ba created from ілік 
fragmentis on olhar Мез Has facilities for sorted 
andes, ініме of contentis and footnote insertions 
Idea! ior contractis. manuals, etc. Now compati- 
ble wih Electric — «е Word-Star . 
pared МИЧИГЕНУ 5125/520 


O DATEBOOK — Program do manage time just 
tke an office appolniment book bul using the 
speed and memory ol à computer. Keeps track 
of three appointment schedules {(һгае dental 
chairs, three aliomeys, еіс.) al once Appoint: 
mants consist of nama, reason lor the appoint- 
mant, the date and tima, and the length of the 
appointment. System can be дискі Lu 
tomized for the individual user Many helpful 
features for making, changing, finding, and re- 
porting appointments. Requires 46K P/M and 
180K byles diskette storage. Requires ВО x24 
cursor addressable terminal. Specify 8080 
CP/M, Z80 CP/M or Cramamco DOS . 

і«і 4 е. 4 Fea hae 8295/525 


PHACHTRER SOFTWARE’ 
О Genera! rm sollware for small busl- 
Ф nesses. Each product can пато гөк 
T aulomalic posting to (һе General TA 
Sunpliad in source for Microsol BASIC 4. 


tn v, жз vet a4 


GENERAL Lane A TEN. чар ый 
ACCOUNTS РА oo 830/840 
ACCOUNTS RECENABLE 2...., $530/$40 
PAYR OLL [NN ^ . 9 ч 30/840 
INVENTORY . cee аже pens 28607940 
О application Oducis suppbed In source 
лген ASH 4. 51. 

ў MAINS ADDRESS Yr ,, 8530/5840 
PROPERTY MANAGEMENT .. . $925/$40 


ORAHAM-DORIAN SOFTWARE 
БҮБТЕМЕ 


Бата? ahensive accounting software written іп 
Ф CBASIC-2 and supplied in sourca code Each 
@ecttware package can ba used as а stand- 

alone or integrated with ihe General 


Ledger for лопа Ung то ledger ac- 
counts Requires CBASIC-2. 

GENERAL LEDGER ........ .. .$805/$40 
ACCOUNTS PAYABLE .. ....... $805/$40 
ACCOUNTS RECEIVABLE .. ... $805/$40 
INVENTORY SYSTEM .......... 8555/$40 
JOB COSTING . 5805/8940 
APARTMENT MANAGEMENT .., $805/$40 
CASH REGISTER . ea + 5605/540 


О POSTMASTER — А comprehensive package 

@ for тан list maintenance that is completely 
manu driven. Features include keyad record 
exiracbon and label production А form letter 
program is inciuded which provides neat letters 
оп single shee or continuous forms Includes 
NAD lile translator. Requires CBASIC-2 
intu bis nen 


ч"тед4зттериттет 


STAUCTUREO SYSTEMS GROUP 


T business. Each им can be used sand- 
alone of with automatic Ing te the general 
ledger. Each eee в thoroughly tested and 
very well documented 
GENERAL LEDGER -— 20/$40 
ACCOUNTS RECEIVABLE | SEX. 5820/$40 
ACCOUNTS PAYABLE € ex» 9820/8540 
PAYROLL btia issue 68 5620/$40 
INVENTORY CONTROL .. . $820/$40 


absorbs loose ewde parlicies, lingarprints, and ^c m NUN book by — 
ne mee 3- sd, Lasts a ond 9 Мсбгам-НіЕ . .... . 520 
ormance пуе head. Lasts at leas 
months wit daily use. 9 сін 5 E si : OGENERAL LEDGER- -CBASIC book 
n -+ >% + 2.4 an Or 
а ten Ss D PAYROLL WITH COST ACCOUNTING - 
аа: 525 euch/S65 1073 GBASIC book by Osborne/McGraw-Hill $20 


LIFELINES  ******** 


FROM LIFEBOAT 


LIFELINES is ho Firg? sep m sollware support lor the 
пето microcompular user. Each ше reports 

ыр revisions iooether with Information ол the parpose 
Ке each such айлав, be It for correction сі "bugs" 

or ihe addon of features and facilities. 

Festure Articles | Mew Software | Product 

Comparisons | info on CP/M Uaers Group ! 


SUBSCRIPTION INFORMATION: 

$18 for twelve issues: U.S., Canada, and Mexico. 
$40 ter twelve issues: ай other countries. 

ү for gach back Issue: U.S.. Canada, and 


when, 
$3.60 lor each back issue: ай other countries 


Send Check to LIFELINES, 1651 Third Avamia, 
New York. N.Y. 10028 of иза your VISA or 
MASTERCARD —call (212) 722-1700 


чкЬ%йавһідйнмазһһа 


t Recommended Будет r&lion consists 
of 40K CP/M, 2100 size disk „24x BO CRT 


and 132 column printer 


@ Modified varsion evallable for use with CP/M аз 
implemented on Haalh and TRS-BO Modal | 


computers. 


QUNM =—=т=лү ES ICON күзе 
bu signed and returned to Lifeboa! Associates 
balore shepmant may be mada. 


© This product Includes‘eXcludes the gane 
(manual recommended i^ Condiments 


Sena! number of CP/M system must be 
supplied with orders. 


QRequkeas 280 CPU 


2b db do d db dh dh: 


Ordering Information 


MEDIA FORMAT ORDERING CODES. 
When ordering, please apecty lormat code. 


LIFEBOAT ASSOCIATES MEDIA FORMATS LIST. Diskette, — Jak nnd cartridge 
formal codes іс be specified when ordering software lor ksled compular or Жақ systema. АЛ 
ене products have specific requirements in terms of hardware or software support, such at 
MPL type, memory size, suppor operating system oc language 


Camgwler алгаш» Fermeicods Comparer Фрип Format Code 
Алаг 8800 Ги minis: 7 COM 4511 5440 Carvicge БАЯ Doubs Danany eg 
АИИ. ыытары CP/M 7,4 ...... aer Номис" Machines 8 " At 
Appia + Eo Cani 13 Sector , ко СОМ 4511 5440 Саптаде Research Machings 812: „Ан 
ачык. CAME? ..:...... Ced. TEN а 2244.-222: Do 
АЛ. Бра. a he MS 5000 Be оаа. гъ ДААД балсо 7000 55 =. + -A0 
БАЗЕ Бүмет та, Р ‚АГ ë SDEQgMmaN ......... 

м” 


LETETTE ERS 


"th mm rH 


EN A ітетт 
= 29 vene 
. Й? tart 
ғұ” ж ҰН) TASA Modelau _. L- 
Dui Мет. АО еюге Зоре" 008 AK = TRS-B0 Modal) = FEC Freedom AN 
Digna Мечяуиата = a.oa: AP С impa . А? TAS-00 Modal | + Micromanen А4 
в A rw Diacus Коенго PEIHBO oem ЖЕ TAS-80 Model | = Omikron Sis AM 
Durango F-84 ЕСЕГЕ AL Аж жаў» vue .... UPS TRS-B0 Hide! < Omron B^ А! 
Dyabyts DOS? Ai TASB) Model! + Shullieboard d Ат 
Orat ОВ8/4 At [Except TAS-80 below) ... АҒ — TRS-0Modelll — . ...., AT 
Енн Sorcerer > LHeboat CP O2 Micropota Mod ( ducc >. VIP 4/427 44/78 бла ІМЕДІ 
Баяу SCgcerwe + Erkiy РИМ (4 Містордің Mod il 4H Viclor Graphic 
Heath Hl ~ HI7/H27 Ра мт5 232003202 .. . Bi ы? 
Haan ME „+ рЫ CP/M .. Ра Мотов ,., А" ү Ses COS vVergabiq 
Heath HEB > Magnets СР/М P? Мик реле vee gaasist Al Vite Ұ80 5 Density ,., Pf 
Hates il Sae Processor MD 8% TT ГС Vista W200 84 Double баалу РФ 
Homo ,........ Ga Mort Биг — North Star Bingle Genmty 2... P eno ar c, В Ра 
СОМ 2411 Каст Flop . АА Siar ad TER | Zenith 269 » Magnona CP P 
CARA 3712 i ‚ At Mylaz Single Oacalty ... ...... 0 
Ом 3612 Ағ Macopon Mod Ш , ..... Oz 
Ono е сз Ёз = 
Prices reftact digtribubon on 8” 3 ex core TES 
singla density diskettes. Ila Pertec POC 2000 шер; т. 
umargeo! SG peradoiiona| Quy 520 voe 
surcharge 0 pera B АДАМЕ бу» eL 
diskatte will be added, —T = 
Prices F.O.B. Now York, * Singh Bide Sivgla-Danaiy анла 
Shipping, handling and C.O.D m cane eye with Dovbie- 
charges extra. we Dowb Side 8 sol 
Manual cosi applicable agaist 2000 — 
price ol subsequent software ana аы tor une 
purchase. ee " 
Тһе sale of each proprietary On bape formate Т1 and T2 and 
soliware package conveys а of $100 Ик orders or dii fonats 
license lor use Оп ong От end G2 wl be added 
system оту Tha int of avinabhe tonmats 16 sub- 


Иегі іс change without notice in 
сам of uncertainty call i> confim 
he formal code for any particular 
ждшртег 


Lifeboat Associates, 1651 Third Avenue, N У, МҮ. 10028 (212) 860-0300 ^e Sorware Supermarket is a trademark 
International Telex: 220501, Domestic Telex: 640693 


Lifeboat Associates 


+ ForTh 
$99 GENERAL 


The Micro Computer General 85 
FOR USE IN: 


9 OEM Industry ? Laboratory 
9 University ? Home 


The General is a 4.5" x 6" single board micro 
computer, Ideal for industrial control applications 
as well as for dedicated test monitoring systems, 
communicatlon subsystems, small scale data 
processing and front end processing. Through its 
advanced design, it is adaptable for data logging, 
data acquisition, prototyping and experimenting. 

Program development is facilitated through the 
General's "Expeditor" system monitor. The Ex- 
pore has speciallzed commands for automatic 

aud rate selection — uploading and download- 
ing which speed up development and cut down on 
“hidden” program costs. An optional assembler 
and disassembier on a 2716 will compliment the 
Expeditor and will further reduce programming 
time and cost. 

The General comes complete with the Deluxe 
Users Manual whlch offers complete instructions 
on hardware and software usage. 


THE GENERAL — ONE POWERFUL 
COMPUTER SYSTEM 


HARDWARE FEATURES SOFTWARE FEATURES 
x Board dimensions — 4.5" x 6” EXPEDITOR — 2 K SYSTEM MONITOR 
8085 A CPU * Automatic Baud Rate 
J 4 poe ирта и interrupt Selection (50-9600 Baud) 
~ orty interrup * Downloading — from a computer that 
à A mg gp interrupts supports an assembler, This wii enable 
den Bi he жер te cde the user lo develop programs on a lime 
н: ч” Static Ram or CMOS R P with sharing service, a larger computer, and 
battery back ы download directly to tha Ram of the 
* 2K Bytes of ном — expandable General. 
оп board to 4 K bytes 


* Uplosding — Develop programs on the 
* 22 Programmable parallel VO linas General and upload Ihem to a computer 
rta) 
s Pett memory ma 


thal supports a disk drive (or program 
port 
* Programmable 14 bit binary counter 


storaga. 
and timer controllad through the 
systam software 
* Soltware compatible with the 8080 


\THEGENERALMCG85 $99.00 


t 
he GENERAL MCG85 $135.00 
Assembied & Tested) 


Hex Keypad and Display — $69.00 
2 K Basic in Rom $59.00 


K Expansion Rom $30.00 2K Assembter А 
Disassembier $40.00 
2 К Expansion Ram $30.00 — Expeditor Monitor Listings $29.00 


(Manual Form) 


Send certified check (орог checks require 2 weeks lo clear) or charge іс Visa or Master 
Card, Add $3.00 shipping. N.Y. residanis add 8*4 salas tax. 


* In Kit form, single quantity, introductory offer. 
Dealer inquiries Invited 


ATLANTIS COMPUTERS 


Division of 
Atlantis Computerized Services 
34-13 30 Ave. Astoria, NY 11103 
(21 2) 728-6700 
January 1981 © BYTE Publications Inc 


142 Circle 80 on inquiry card. 
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Desk-Top Wonders 


Self-Modifying Code 
for the ТІ-58/59 


Ted Green, Box 2289-AMR 
Johns Hopkins University 
Charles and 34th St 
Baltimore MD 21218 


Because of the four multiregister mernories in the Texas 
Instruments TI-59 programmable calculator and their 
ability to hold either data or program steps, it is possible 
to let the TI-59 change its set of instructions, or any seg- 
ment of its instructions, at any time during the program. 
This is done by "overlapping" data registers and program 
steps. 

To see how the TI-59 stores numbers contained in the 
data register in the program-step memory, enter the 
following, repartitioning to 100 data memories, O steps: 


1234567891 
STO 99 


0 

Ор 17 
СТО 000 
LRN 


Examine the LRN mode using 5ST; keep in mind that 
originally there was nothing in the LRN mode. Now, we 
examine the following locations: 


000 90 
001 00 
002 00 
003 91 
004 78 
005 56 
006 34 
007 12 


The code in location 000 represents the type of number 
that was entered. In this case, the 9 stands for a number 
that consumed 9 memory locations (location 007 repre- 
sents memory location 1, location 6 represents memory 
locations 2 and 3, location 5 is for memory locations 4 
and 5, etc) Notice that the number entered as 
1234567891 is stored as 9178563412 (starting at location 
003). The empty registers 001 and 002 are used for the 
storage of up to thirteen digits (in location 001, the 
rightmost digit is always 0). If you entered 1234567891 
and stored it in data register 98, your LRN mode would 
look like this: 


Circle 91 on inquiry сага. ==> 


New on the North Star Horizon: 


719 Mb Hard Disk Drive! 


Horizon Computer with 64K RAM 
and dual quad capacity (720kb) 
floppy disks 


dit. m So ж. 

Up to four 18Mb Winchester- Display terminal Letter-quality or dot Horizon ЏО flexibility 

type hard disk drives matrix printer allows expansion to 
meet your needs 


Unsurpassed Performance and Capacity! 


North Star now gives you hard disk capacity and process- 
ing performance never before possible at such a low 
price! Horizon is a proven, reliable, affordable computer 
system with unique hardware and software. Now the 
Horizon's capabilities are expanded to meet your growing 
system requirements. їп addition to hard disk perform- 
ance, the Horizon has I/O versatility and an optional hard- 
ware floating point board for high-performance number 
crunching. The North Star large disk is a Century Data 
Marksman, a Winchester-type drive that holds 18 million 
bytes of formatted data. The North Star controller inter- 
faces the drive(s) to the Horizon and takes full advantage 


Ж M 
NorthStar” 


Berkeley, CA 94710 
(415) 527-6950 TWX/Telex 910-366-7001 


of the high-performance characteristics of the drive. Our 
hard disk operating system implements a powertul file 
system as well as backup and recovery on floppy diskette. 


Software Is The Key! 

The Horizon's success to date has been built on the qual- 
ity of its system software (BASIC, DOS, PASCAL) and 
the very broad range and availability of application soft- 
ware. This reputation continues with our new hard disk 
system. Existing software is upward compatible for use 
with the hard disk system. And, with the dramatic increase 
in on-line storage and speed, there will be a continually 
expanding library of readily available application software. 
For more information, see your North Star dealer! 


HORIZON-HD-18 SYS-1N 

Horizon computer with 64K Complete Horizon HO-18 plus 
RAM, 2 quad capacity mini BO x 24 display terminal and 
drives and one HDS-18 hard NEC Spinwriter printer $13,239 
disk drive $9329 

HDS-18 SYS-1AÀ 

Additional 18Mb hard disk drive Complete Horizon HO-18 with 
for expansion of Horizon HD-18, 80 x 24 display terminal and 

or your present Horizon $4999 Anadex printer $11,318 


Desk-Top Wonders 


Storing the same number in data register 97 would use 
memory locations 016 thru 023, and so on. This scheme 
continues throughout, with data register 00 taking up 
memory locations 952 thru 959, 

To apply this principle, try the following example: 


9 

Op 17 
8166950185 
+ 

‚686 


STO 99 


0 
Op 17 
RST 


Now examine the LRN mode and notice the following: 


000 90 List 
001 60 Deg 
002 68 Nop 
003 85 + 
004 011 

005 95 - 
006 66 Pause 
007 81 RST 


This is a counting program, Press RST, К/5,1...2.. 
3...4... elc. The.686 was added because neither the 
Deg nor the Nop have any effect on numbers that are 
"carried" from one step to another. 

There are drawbacks to this storage system. For in- 
stance, if the number 1 is stored in memory 99, all pro- 
gram locations 001 thru 006 are cleared, erasing every- 
thing between 000 and 007. Also, the instruction 000 90 
appears to be troublesome and cannot be changed to a 
useful code; all it does is take up space. In addition, the 
code in 002 always has а 0 on the rightmost side, which 
disables the code. Keep in mind that this also applies to 
codes 008 and 009, 017 and 018, all the way up through 
952 and 953. 

Listing 1 is an actual program that will first begin as a 
counting program, then, after adding 1, it will modify its 
instructions so that it becomes a subtraction program. ж 


* * * 


DMA-DOS Software $200 
Dynamic Microprocess Associates Disk Operating System 
Tarbell Double Density Controller . PONE 5420 


Cables - 26; 4: $40 


gum ТТ INI &31yp3X55Y SNEMO "Ц ЕТЕ] 
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* NORTH STAR USERS Ж | яж «x 


8' FLOPPY SUBSYSTEM HAS DAWNED ON THE HORIZON 
COMPLETE WITH MANUALS. SOFTWARE, HARDWARE FULLY INTEGRATED, READY TO RUN 


* Totally compatible with North Star hardware * Allows use of 8" and/or 57 drives * Detailed, 80 page manual included * Background prin tasks 
* Supports Норру files up to 4.2 MB * Simple, plug-in operation * Fully СР/М* compatible * File security * Extensive utilities included 


WE WILL PAY SHIPPING ON PREPAID ORDERS (Continental USA only), 


JOHN D. OWENS ASSOCIATES, INC. 
12 SCHUBERT STREET, STATEN ISLAND, NEW YORK 10305 
OVERSEAS CALLERS: TWX 710 588 2844 or call (212) 448 6298* DOMESTIC CALLS: (212) 448 6283 (212) 448 6298 (212) 448 2913 


WE HAVE NO READER INQUIRY NUMBER. PLEASE WRITE OR CALL. 


Listing 1: A demonstration program showing self-modifying 
code on the Texas Instruments TI-58 or ТІ-59 programmable 
calculators. When run, the program adds 1 to the number on the 
display, then continually subtracts until R/S is pressed. Begin 
execution at step 950, As soon as the program begins, hold 
down the Pause key to see the program work. After the pro- 
gram has been run, examine the LRN mode to observe how the 
code has been modified. 


Step Code Есу 
000 76 ШЫ 
001 12 В 
002 05 5 
003 69 Op 
004 17 17 
005 01 1 
006 01 ] 
007 06 6 
008 01 1 
009 09 9 
010 05 5 
011 00 0 
012 01 | 
013 07 7 
014 05 5 
015 85 + 
016 93 ; 
017 06 6 
018 08 В 
019 06 6 
020 95 = 
021 42 STO 
022 00 00 
023 00 00 
024 69 Ор 
025 17 17 
026 61 GTO 
027 09 949 
028 49 -- 
949 32 ха! 
950 76 Lb! 
951 11 А 
952 85 + 
953 Ol 1 
954 95 же 
955 32 ха! 
956 бі GIO 
957 12 В 


Она! Shugart 8° 800R drives in cabinet with fan 
and power supply .. 
Total package 


Prices and offers subject te cha 


$1,250 
"т . $1,910 


GAMO ОП NHUOL 2I 831 VI RONSSV. SAGO "CE Мн 


T baZic is written entirely іп 280° code—baZic runs as much а Makes Multiuser systems with floppy disks more practical 
Las 30% faster than North Star* BASIC. The greater execu- ш Improves performance of Multiuser Hard Disk systems | 
ү Д iin speed is significantly advantageous for heavy number a baZic adds functions to assist in screen formatting, as well; T 
) | 9munching, multiuser and multitasking operations. features to simplify programming, eg. APPEND command/ 
 Ба2іс has all the features of North Star BASIC — and statement, ON GOSUB, cursor-addressable PRINT, etc. - 
Шеп some. baZic, with minor exceptions, is 100% compatible B baZic, as shipped, includes 8, 10, 12 and 14 digit precisions; 
with existing North Star BASIC programs. Our new baZic including both software and hardware floating point versions 5 
uns under ail Micro Mike's timesharing and hard disk в baZic is now included with Micro Mike's operating system 
aperating software, including JOEDOS/IOESHARE/ software and applications programs {4 


F HDE HARE and 5SHARE. Dealers and OEM's: Special Discounts Available — — / 


HECK THESE FEATURES AT YOUR For complete information, contact your North Star deale T OF 
"UTER DEALER: send $1 to Micro Mike's for complete technical preset ! Hon, 


E 9 pt 
[| ж. ras қ - 
| E Takes full advantage of the 280 instruction set | а: 
ы” , North Star Computers. Inc. b | b 
ап be used on any Z80-based microcomputer operating Zilog, Inc. -£ 
y E North Star DOS or CP/M* (CP/M versions available Digital Research, Inc. 
s y '81) 
ipports North Star floating point board for even faster 905 S. Buchanan, / y Texa 
it on of compute intensive programs 806-372-3633 ip 
ж Circte 82 оп Inquiry card. 
| 
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The Model-Ill is a completely self-contained 
desk-top unit. Like the Model-l it Is fully ex- 
pandable. There's plenty of room inside for 
more memory, communicatlons interface, 
and 2 double-density disk drivas. And best of 
all many of the programs now available for 
the Model-| will run on the Model-Ill. HARD- 
SIDE's low price includes shipping charges 
and our extended 180-day warranty. Model-lil 
w/16K RAM $929.00 


LIST PRICE OUR PRICE 


TRS-80 goes color! This is a complete, all- 
around personal computer. Instant-load Pro- 
gram Paks cover a wide range. The Color 
Computer offers vivid color graphics for ex- 
citing visual displays. The Color Computer 
attaches easily to any color TV. 11 programs 
easily in Color BASIC or the more powerful 
Extended Color BASIC. More expansions, 
even disk storage, will be available soon. 
HARDSIDE's low price includes shipping 
charges and our extanded 180-day warranty. 
TRS-80 COLOR COMPUTER м4К НАМ $359.00 


LIST PRICE OUR PRICE 


Model-il, 64К RAM. ........ ...  $3899.00  $3799.00 
Model-Ill, 16K ВАМ........... $999.00 3929.00 
Модві-ПІ, 32K Dual Disk ...... $2495.00 %2299.00 
Pocket Computer w/interface. . . . $298.95 $269.00 
TRS-80 Color Computer Expanded $599.00 $519.00 
COMM-BO Interface ........... $179.95 $159.95 
CHATTER BOX Interface........ $279.95 $259.95 
DISK-BO interlace............. $349.95 $329.95 
Expansion interlace, 16K НАМ,,, $418.00 $339.00 
Expansion interlace, 32K НАМ... $537.00 $399.00 
RS-232-C Воагй.............. $59.00 $89.00 
TRS-232 Printer Interface, ...... $59.95 
16K Memory Kit, TRS-Keypad ... $119.00 $59.00 
16K Memory Kit, TRS-Exp. Ini... $119.00 $59.00 
Upper/iower Mod Kit .......... $59.00 $24.95 


Video Reverse КЇ............. $23.95 
CPU Speed-up КИ. ,.....,..... $34.95 
Parcom Electric Crayon, w/cable . $279.95 
TRS-80 Dust Cover (3pc set) .... $9.95 $7.95 
TRS-80 Computer CasB ........ $109.00 $99.95 
TRS-80 Monitor Сазв.......... $84.00 $84.00 
Percom, TFD-100, 40-1гаск ..... $429.95 $399.00 
Percom, Dual TFD-100 Drives... . $849.00 $799.00 
Percom, TFD-40, 40-ігаск...... $399.95 — $379.00 
Percom, TFD-200, 77-track ..... $675.00 $629.00 
Hardside, 40-track Disk Drive ... $399.00 $359.00 
Parcom Doubler .............. $129.95 
Percom Data Separator......... $29.95 
2-Drive Cable ................ $29.95 $29.00 
4-Drive Сабе ................ 539.95 539.00 


TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Certified checks and Money Orders; Personal checks accepted (takes 3 weeks to clear). HARDSIDE pays 
all shipping charges (within the 48 states) on ali PREPAID orders OVER $100. On all orders under $100 a 
$2.50 handling charge must be added. COD orders accepted (orders over $250 require 25% deposit) there is 
a $5.00 handling charge. UPS, Blue Label, and Air Freight available at extra cost. 
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TOLL FREE ORDERS: 
1-800-258-1790 

6 South St., Milford, NH 03055 
(In NH call 673-5144) 
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At TSE HARDSIDE we stock our shelves with en the finest products 
available to make your micro-merchandise shopping a pleasure. So the 


next time you're considering a purchase for your micro, just pick up the 
telephone and dial our toll-free number 1-800-258-1790 (in NH call 673-5144) 
to get in touch with all that counts in the micro industry. 


SOFTWARE 

е Microsoft 

e Apparat 

e Racet 

e Hayden 

e Muse 

ө Creative Computing 
Ф Personal Software 

e Scott Adams 

€ Acorn Software 

e Synergistics 

e Strategic Simulations 
Ф Lance Micklus 

e Softape 

e Quality Software 

e Web Associates 

e Small System Software 
e image 

e On-Line Systems 

e Ritam 

e Avalon Hill 

e Big Five 

e Micro Lab 

e Programmers Guild 
e Quality Software Distributors 


Send $1.00 for our catalog, and receive a 
$2.00 credit toward your next purchase. 


е», багадаа 
s 
= 


6 South St., Milford, NH 03055 (603) 673-6144 


i=) 


ө Archbold Electronics 


e Novation 


HARDWARE 
e Radio Shack 
ә Commodore Pet 


e Percom 
e Centronics 


e Okidata 

e Source/Telecomputing 
e Computer Case Co. 

ө MicroMint 

e Eaton LRC 

e Cover Craft 
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BOOKS 

e Hayden 

e Wiley 

e Scelbi 

e Compusoft 

e Dilithium 

e Sams 

e Radio Shack 

e SoftSide 

ө Addison Wesley 

ө Computer Science Press 
e Rainbow Associates 
e Plus much more! 


Generating Bar Code 
in the Hewlett-Packard Format 


The HP-41C is Hewlett-Packard's 
newest entry in the hand-held pro- 
grammable calculator race. The main 
feature that distinguishes it from 
Hewlett-Packard's earlier calculators 
is its modular design, which allows 
the HP-41C to be extended by a line 
of peripheral devices. Up to four 
peripherals can be plugged into the 
calculator, and these include a 
magnetic card reader, a thermal 
printer, memory modules to increase 
the amount of memory available to 
the user, and "application pacs" that 
contain software for particular ap- 
plications in read-only-memory 
module form. In addition, Hewlett- 
Packard has introduced the 82153A 
Optical Reader (also called a Wand), 
which is capable of reading bar codes 
that contain HP-41C programs, data, 
or function definitions. 

This article describes the HP-41C 
bar-code format and includes a 
BASIC program that converts an HP- 
41C program into a series of bar-code 
rows that can be printed using a high- 
quality printer with incremental spac- 
ing. 


HP-41C Bar-Code Format 

The bar code that is read by the 
Wand is simply binary information 
represented by wide and narrow bars 
(representing 1 and 0, respectively). 
The space -between each Баг is 
nomifal the width of the narrow 
bar and serves as a benchmark for the 
current unit bar width. The unit bar 
width must be greater than 15 mils. A 
narrow bar may be up to 20% wider 
than the unit bar width, which is 


148 January 1961 © BYTE Publications lnc 


Thomas McNeal 
Hewlett-Packard 
Cupertino Integrated Circuits Operation 
10900 Wolfe Rd 
Cupertino CA 95014 


established by the previous bar and 
space. À wide bar should be twice the 
unit bar width, and a wide bar should 
vary no more than 20% from its stan- 
dard value. 

The bars are logically grouped into 
B-bit bytes, and a bar-code program 
is organized into rows of a maximum 
of 16 bytes, with 3 bytes of header 
information and up to 13 bytes of 
data per row. Associated with each 
row are pairs of start and stop bits 
(binary 00 and 10, respectively) that 
allow the rows to be read in either 
direction. Figure 1 shows the format 
for a single row of program bar code. 

The 13 data bytes contain the ma- 
chine language of the HP-41C instruc- 
tion set. Table 1 lists these instruc- 
tions, with the first 8-bit byte of each 
instruction determining the instruc- 
tion type. Additional bytes, if any, 
contain alphanumeric character data, 
numeric or stack operands, or linkage 
information. 

All indirect instructions are 2 bytes 
long, with the high-order bit of the 
second byte set to 1 to signify an in- 
direct operand. In the case of indirect 
numeric СОТО and EXECUTE in- 
structions, the high-order bit is set to 
1 for an EXECUTE instruction and 
cleared to 0 for a GOTO instruction. 

The size of an instruction is deter- 
mined by its position in the table, In 
order to save room in the HP-41C, 
some instructions may have two com- 
pletely different representations, de- 
pending on the value of the operand 
associated with that instruction, For 
example, the numeric label instruc- 
tion is represented by 1 byte if the 


operand is less than 15 and, other- 
wise, by 2 bytes. The XROM (EXE- 
CUTE read-only-memory module) in- 
structions seen in the function table 
also save room when a reference to an 
alpha label within a read-only-mem- 
ory module is made by an EXECUTE 
instruction. The XROM instruction is 
a compact, 2-byte reference to a table 
of alphanumeric labels within the 
read-only-memory module; this re- 
places the EXECUTE instruction orig- 
inally entered by the user. 


HP-41C Internal Representation 

The instructions generally are 1, 2, 
or 3 bytes long, with the 4 high-order 
bits of the first byte indicating the in- 
struction length. The exceptions to 
this rule are the instructions contain- 
ing alphanumeric character data. The 
HP-41C has an alphanumeric display 
that allows the definition of instruc- 
tions with nonnumeric operands. 
These functions include an alpha- 
numeric label instruction, which con- 
tains a label of up to seven characters, 
GOTO and EXECUTE instructions 
with alphanumeric label operands, 
and a text-entry instruction. This last 
instruction will either append or re- 
place character data in а special 
alphanumeric register and may con- 
tain up to fifteen characters. 

АП character data is represented in 
ASCII (American Standard Code for 
Information Interchange), with one 
character per byte and a few excep- 
tions for special characters not found 
in the ASCII character set. Since 
character-oriented instructions are of 
indeterminate length, their size is 


Please send your free software catalog. 


(Check which software is of particular interest) 


O C COMPILER. Optimized native code for VAX 11/780, PDP-11, LSI-11, 280, 
8085, 8080. Full C language as defined in Kernighan and Ritchie, with com- 
rehensive к library. Cross compilers available. Runs under VMS, 


AS, RSX-11D, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS, CP/M. From $600 


О IDRIS OPERATING SYSTEM. System calis and file system identical to 
UNIX V6, including pipelines. Utilities Include shell, editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system utilities for file 
system maintenance. Runs оп LSI-11, PDP-11. From $1000. 


Г1 PASCAL COMPILER. Optimized native code for УАХ 11/780, PDP-11, 
LSI-11, 280, 8085, 8080. Full Pascal lan попаде as defined in Jensen and 
Wirth, with standard library. Includes C compiler and portable library, 
permittin intermixed C and Pascal. Cross compilers available. Runs 
under VMS, IAS, RSX-MD, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS, 
CP/M. From $750 


idris is a trademark of Whitesrmiths Ltd. YMS. RSAT. RT-H, ASTS/E, МАХ, 
UNIX rs a trademark of Bell Laboralones, POP-11, 151-11 are Irademarks of Digital 
CPIM i5 а trademark of Digital Research Co. Equipment Corporation 


Company 
Strea 


City State дір 


Whitesmiths, Ltd. 


Software for prownups. 
(212) 799-1200 


PO.B. 1132 Ansonia Station, New York, N.Y. 10023 


VALUE 


FUNCTION 


NUMBER 2 8 
OF BITS 


І пптй 


|%------ІМУРТО0 13 BYTES) — | 


nnnn 


UP TO 104 в. 2 


Figure 1: Format for Hewlett-Packard bar codes. А maximum of 13 bytes сап be encoded into one row of bar code. 


embedded within a word in the in- 
struction itself. For alphanumeric 
label operands, the number of char- 
acters is held in the 4 low-order bits of 
the second or third byte, with the 4 
high-order bits set to hexadecimal F. 


The position of this byte is indicated 
in the documentation of the compile 
routine of the bar-code generating 
program. (See listing 1.) This conven- 
tion allows differentiation between an 
alphanumeric label instruction and an 


Mae T ) 2 
а! $24. 95, g г; 


т. n" 
"1 |l ы 
| am DL ar NU 
be] J 
ly $24 bv | 
1 Jm 


end instruction, in which the third 
word contains a hexadecimal F in the 
low rather than the high 4 bits. 

In addition, the alphanumeric label 
and end instructions contain pointers 
that link them with other alpha- 
numeric label and end instructions, 
creating an alphanumeric label chain. 
This chain is used to identify the posi- 
tion of labels and program bound- 
aries within the HP-41C program 
memory and establishes entry points 
for each program. The chain is re- 
compiled by the Wand software, so 
the bytes containing the chain point- 
ers are set to 0 by this program. 

For a detailed discussion of the 
function table and other internal fea- 
tures of the HP-41C, refer to a series 
of articles that appeared in the Cor- 
vallis Division Column of the PCC 
Journal beginning on September 6, 
1979. The PPC Journal is a publica- 
tion of the PPC (Personal Program- 
mable Calculator), an independent 
user group for Hewlett-Packard pro- 
grammable calculators. Further infor- 
mation may be obtained by writing 
to: 
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p EE d | | h they're still on 
| | e e. E 115/230 VAC Input 


Ш OVP Bullt-in Richard Nelson, Editor 
E .05% Regulation PPC Journal 
Ш 2-Year Warranty 2541 W Camden РІ 
ш 2-Hour Burn-in Santa Ana CA 92704 
ШІЛ Recognized 
а BB CSA Certified The header information necessary 
| - for а bar-code program is contained 
Model HB5-3/OVP P$ E Abadia ge cale in the left-most 3 bytes of each bar 
до? Y: S ae 1981 catalog. code row. The first byte is a parity 


check in the form of a running check- 
sum (a summation modulo 256, with 
wrap-around carry, of the checksum 
of the preceding row and all other 
bytes of the current row). 

The second byte is split into two 
parts. The 4 high-order bits contain 
the program type (1=nonprivate, 
27 private), and the 4 low-order bits 
contain the sequence number, which 
is the bar-code row number minus 1, 
modulo 16. The sequence number 
will be inspected by the Wand soft- 
ware to assure that the correct row is 
being read. 


IN-STOCK NATIONWIDE... FOR IMMEDIATE DELIVERY 


ALA.: Huntsville, Rakes Engr. & Marketing Corp. (205) 883-9260 ARIZ.: Phoenix, PLS Assoc. (602) 279-1531 
CAL.: Pasadena, A-F Sales К, eS) 681-5631; San , A-F Sales p ma San Jose, Richards 
Assoc. (408) 246-5860 COL.: ver, PLS Assoc. (303) 773-1218 CT.: Litchfield, Digital Sales Assoc. (203) 567. 
9776 FLA.: Orlando, OEM Marketing Corp. (305) 299-1000 GA.: Duluth, Rakes Engr. & Marketing Corp. MOM 
476-17301ILL.: Chicago, Coombs Assoc. (312) 298-4630 IND.: Indianapolis, Coombs Assoc. (317) B97-5424 KAN 
Overland Park, ATS (913) 492-4333 MD.: Wheaton, Brimberg Sales Assoc. (301) 948-2870; Baltimore, Brimberg 
Sales Assoc. (301) 792-8661 MASS.: Wattham, Digital Sales Assoc. (617) 889-4300 MICH.: Southfield, L.H. 
Dickelman Co. (313) 353-8210 MINN.: Minneapolis, го Prod. Assoc. (612) 925-1883 МО.: St. Louis, ATS (314) 
721-4401 N.J.: any, Livera-Polk Assoc. (201) 377-3220 N.M.: Albuquerque, PLS Assoc. (505) 255-2330 МҰ: 
Roslyn His., Livera-Potk Assoc. (516) 484-1276; Syracuse, СМ, Beach (315) 446-9587 OHIO: Cleveland, Marlow 
Assoc. (216) 991-6500; Dayton, Manow Assoc. (513 434-5673 OKLA.: Tulsa, Advance Technical Sales (918) 
743-8517 ORE.: Portland, Jas. J, Backer (503) 297-3776; Salem, Jas. l. Backer (503) 362-0717 PENN.: Pittsburgh, 
Marlow Assoc. (412) 831-6113 TEX.: Dallas, Advance Technica! Sales (214) 361-8584; Solid State Electr. (214) 
352-2601; Houston, Advance Technical Sales (713) 469-6568 ; Solid State Electr. (713) 772-8483 UTAH: Salt Lake 
City, PLS Assoc. (801) 466-8729 WASH.: Seattle, Jas. J. Backer (206) 285-1300; Radar Elec. Co. (205) 282-2511 
WIS.: Milwaukee, Coombs Assoc. (414) 671-1945 EUROPE: Hanex, L-A., CAL (213) 556-3807 CANADA: Ajax, 
Ontario, McHugh Electronics (416) 683-1540; Montreal, Quebec, Empro Sales (514) 341-6420; Winnipeg, 
Manitoba, Cam Gard Supply Ltd. (204) 786-8481 CARIBBEAN: FI. Lauderdale, FLA, Reptronics (305) 763-2t 


ӨӘРПШЕГ-ШПЕ zc ower вирриев 


Power-One, Inc. » Power One Drive « Camarillo, СА 93010 
(805) 484-2806 » (805) 987-3891 » TWX 910-336-1297 


SEE OUR COMPLETE PRODUCT LISTING IN EEM 8 GOLDBOOK 


Text continued on page 172 
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THE FRONT RUNNER 


ALPHACOM SPRINTER 40 


40 COLUMN HIGH SPEED MATRIX PRINTER/PLOTTER 


GRAPHIC 280 XN DOT MATRIX. | | PRINT SPEED TO 240 LINES PER MINUTE. 
USES OLIVETTI PU 1840 THERMAL PRINTER. | | ROLL AND FAN FOLD PAPER FEED. 


SPRINTER 40 is a highly reliable printer/plotter providing long life-expectancy 
and low power consumption. It may be connected with TRSBO, Apple Il, Atari 800, 
Commodore Pet, and all other computers, using standard interface. 


Measures only ie 
x 7-V?" deep X 


F olivetti agency oem printers 
3031 Tisch Way, San Jose, СА 95 IFS, Tel. (408) 249-2152, Telex No. 33 


е us at CES, booth 2853. | 


ALPHACOM Рег-Тесһ Assoclates, Inc.  Microlex International 1/O Sales Inc. Sylex Corporation Kitchen & Kutchin inc. 
DISTRIBUTORS; 1202 Eastchester Dr. 215 Park Ave. South 2551 Casey Ave. 4332 E. La Palma Ave. 428 Marrett Rd. 
High Point, N.C. 27260 New York, N.Y. 10003 Mtn. View, CA 94043 Anaheim, СА 92807 Lexington, MA 02173 
(919) 883-9125 [212] 677-8400 Tel. (415) 968-1080 Tel. (714) 528-4480 Tel. (617) 862-8230 


HIGH ORDER 4 BITS 


DEG 
RCL nn 
XROM 


ABS 
X« »Y 

HAD 
ЭТО an 
XROM 
GTO 00 


LOW ORDER 4 BITS 


3 
LBL 02 


Xs 0? 

CLST 
GRAD ENTER! 
ST + nn ST- nn 
XROM XROM 
GTO 01 GTO 02 


4 
LBL 03 


X20? 
RI 
STOP 
ST" nn 
XROM 
GTO 03 


ALPHA LABEL AND END INSTRUCTIONS 


GTO nn 


RCL 05 
STO 05 
X2 Y? 


а^ 


LN(1 + X) 


RDN 
RTN 
ST? nn 
XROM 
GTO 04 


DSE nn 
XROM 
GTO 06 


g 


3 
BYTES 


LBL 06 

RCL 07 

STO 07 
TEXT TEXT La UP 
5 6 TO 16 
BYTES 


Table 1: А table for the HP-41C instruction set. Instructions in the HP-41C are stored as one or more 8-bit bytes. 
Table 1 continued on page 154, 


Combine accurate flight characteristics with the best in animation graphics 


and you'll have SubLOGIC's 


A2-FS1 Flight Simulator 


SubLOGIC's A2-FS1 is the smooth, realistic 
simulator that gives you a real-time, 3-0, 
oul-of-the-cockpit view of flight. 


Thanks to fast animation and accurate repre- 
sentation of flight, the non-pilot can now learn 
basic flight control, including take-offs and 
landings! And experienced pilots will recog- 
nize how thoroughly they can explore the 
aircratt's characteristics. 

Once you ve acquired flight proficiency, 

you can engage in the exciting British Ace 
3-D Aerial Battle Game included in the 
package. Destroy the enemy's fuel depot 
while evading enemy fighters. 

Computer and aviation experts call the 
A2-FS1 a marvel of modern technology. 
You'll simply call it fantastic! 


Special Features: 


е 3 lrame-per-second flicker free animation 
е Keyboard or joystick input 
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$5300 


forthe Apple Il 


now on cassette or disk! 


on cassette, usable on all 
systems (16Kmemory required) 


533% 


on disk, usable on DOS 3.2, 4 А 
DOS 3.3,0r Language System шуа 
(32K memory required) ГІ; 


Present cassetie users тау 

send back their cassette (but nof the manual), 
along with 510 (first class shipping included), 
and receive the disk version 


See your dealer or order direct. For SU] SLOG | С 
direct order, include $1.25 and specify 


UPS or first class mail. Illinois residents Distribution Corp. 
add 5% sales tax. Visa and Mastercard Box V, Savoy, IL 61874 
accepted. (217) 359-8482 
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Free software (650-5120 worth) 
when you buya TI programmable. 


ш 


Fluid 


Securities Dynamics 


{}$10 * O so 


Lab 
Chemistry 


Astrology 


п #0 


Printer 
Utility 


[]$10 * 


3D Graphics 


О #0 


[1510 * 


Solid State Software" modules 
and Pakettes can help you utilize 
the full capability of your TI 
programmable. 

Modules turn a programmable into 
a dedicated calculator. Pakettes 
have selected programs you key in. 
The TI-58C. Ап exceptional value 
for a powerful programmable. 

Up to 480 program steps or 60 mem- 
ories. Plus Constant Memory "" that 
retains data when turned off. $130. 
The T1-59. Top-of-the-line. 

Up to 960 program steps or 100 


ШІ: ГІН 


Civil 
59 Fun Engineering 


[1810 * Г] $10 
Production! Marketing! 
Planning Sales 

(1 #10 C $10 
Electronic 
Engineering Mathematics 


O $10 Г1310 


memories. Plus maghetic саға 
read/write capability. $300. Buy 


now, or write for details. 


one Pakette lisled below 

ПІзе bought а ТІ-59 Send me the 2 modules and 2 
Pakelies listed below 
MODULE t 

MODULE 2. 

ALTERNATE MODULE ma ____/_ 
Send 10: Texas Instruments Free Soitware Difer 
| Р0. Вах 725, Dept. М, Lubbock, Texas 79491 


PAXETTE 1 
РАКЕТТЕ 2 


Г1%5 


[$45 


Пер • 
Blackbody Dil/ Gas/ 
Radiation Energy 


BEI 


Statistical 
Aids Testing 


О $10 


2 FREE modules, 2 FREE 
Pakettes with a TI-59. 
1 FREE module, 1 FREE Pakette 
with a E , 


TI-58C. 


ШТАТЛЫ... Жаз ` 3 


fetum Ihis coupon wilh (1) Customer Information Card (packed with calcutatar) (2) Dated copy of proo! of purchase between 
| January 15, 1981-March 31, 1981 lems must be postmarked һу April 14, 1981 Please allow 30 days tor delivery Olfet void where 
Шш Offer good only іп U S.A TI reserves the right to substitute ilems Jj 


U.S. suggested retail prices, * For use with TI-58 only. 


Name | 
Address | 
СЕННЕН — 1 | 
Calculator Seria! Number (Irom back of unit) | 

| 


TEXAS INSTRUMENTS 


% 1981 Texas Instruments Incorporated 
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Table 1 continued 
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8 
LBL 07 


LOW-ORDER 4 BITS 


B 
LBL 10 


EEX 
RCL 11 
STO 11 


C 
LBL 11 


(digit entry) 
CHS 


RCL 12 
STO 12 


D 
LBL 12 


GTOa« 
RCL 13 
STO 13 


MOD % %СН 
ТАМ ASIN ACOS 
R-D HMS HR 
X< z0? SDEV 
AOFF OFF 
ARCL nn SCI n 
ЕС?С nn FC? nn 
GTO 10 GTO 12 


D-R 

SIGN 

CLRG 
ASTO nn 
FS?C nn 
GTO 09 


MEAN 
AON 
FIX n 
FS? nn 


GTO 11 


X=Y? 
ASHF 
VIEW nn 
SF nn 
GTO 07 
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Quiet Designs 
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[Quiet Des 
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Preformatted Disks: 


Compatible with Lanier 'No Problem', 
Lanier 90/100, Micom 2000/2001, 
A.M. 425, C.P.T. 6000/8000, Canon 


Standard Disks 


For all systems using unformatted disks 


m t 


e 


"E. 
L rj 


uS ?. 
y т 
i rr 

; Uu 5424 
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Head Cleaning Kits 


Kits for 5'4" and 8" drives 


Flip-Sort™ 

Durable, Dust Proof, Desk Top Disk Storage 

ri ' 

ы ашыш Quiet Designs of California 
1030 W. Maude #512 
Sunnyvale, СА 94086 
Ph. (408) 730-0170 


Quiet Designs Inc. 
1330 W. Robinhood Dr., 
Suite F 

Stockton, СА 95207 
Ph. (209) 957-8631 
Quiet Designs International 
5940 F 42 Road 

Richmond, British Columbia, 
Canada V7C 4R9 

Ph. (604) 273-9710 


Quiet Designs Inc. 
473 Macara #706 
Sunnyvale, CA 94086 
Ph. (408) 739-5215 
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WHY Pay hundreds of dollars for Software that does Not work when WE offer the BEST 
available Software for only a few dollars a program. And what is better OURS WORKS! 
We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. We 


used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000, 
in Volume 111 for over $6,000 but a few years ago we decided to promote software to the mass public and it was an 


instant success. 
For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 
Vol. 1524.95 .. V0lI.8 $24.95 Vol. 111 Vol. iV Vol. V Vol. ҮШІ * Vol. IX Vol. X 
Business & Animals Four Binomial Beam $39.95 $9.95 $9.95 $19.95 $19.95 $69.95 
Parsonal Astronaut Chi-Sq Conv. Billing Binga Andy Cap 1040- Tax Auto Intra. 
Bookkeeping Gagel Cost, Filter Inventory Bonds Baseball Cypher АА 
Programs Bio Cycle Contidence 1 Fit Payroll Bull Compare Balance Hurrtrac A/P 
Cannons Conlidance 2 intagration 1 Risk Enterprise Confid 10 D Mar inv 
Bond Checkers Correlations Integration? Schedule 2 Football Descrip Checkbook Lorana Check 
Building Craps Curve Intensity Shipping Funds 1 Ditter Map Assets 
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Listing 1: Ват-сойе generating program. This program accepts up to 2240 HP-41C pro- 
gram steps in mnemonic form, converts them to НР-41С machine language, and 
generates the necessary bar-code program rows. This program runs оп ан HP-9845A 
minicomputer attached to a Diablo 1650 printer; the print wheel used is a Titan 10 


metallic daisy-wheel printer. 

5 1 ew Set SEES et SEP EEE LEGA TAGE FEE ER EEE FEE RESTS PERE SEH THF 

18 ! НР41С USER LANGUAGE COMFILEF 

15 н AHD BAR CODE СЕМЕЕНТІОН PROGRAM 

26 1 THIS PROGRAM PROMPTS FOR MUMBERED HF41C ІНЗТЕІН 72055 ANC STORES 
25 L THE GAME FOF LATER СІМРІІРТІПН TO ЕЕ INITIATED UPN COHHAHD. 

36 1 THE IHSTEUCTIOH HUHEZERS HAY BE FROM 1 TQ 2240 «THE TOTAL HUMBER 
35 1 OF BYTES AVAILABLE FOR USE IH A PROGRAM» AHDU MUST EE INTEGERS, 
48 1 THE COMPILED CODE WILL BE USED TO DRIYE A BAR CADE GEMEFRTIOM 

45 L| RÜMTIHE WHICH HILL CALCULATE THE ВІТ ЕЯТТЕРН FOF A ROM AF BAR 

5 1 CODE. THiS БІТ FATTERN WILL APPEAR МІТНІН A LOGF, АТ HHICH 

55 1 РОІНТ THE USER WILL BE ABLE TO CALL HIS СЫН PLOTT[HG POUTINES 

eo 4 ТО GENERATE 41C BAF CODE. THE COMMANDS AVAILABLE IN THIS 

65 1 PROGRRM ARE: 

7б k 1>"HUMBER®: THIS HILL GEHERATE LIME NHUHEERS FOP 41C INSTRUCTIONS 
TS 1 2>115Т”: THIS HILL LIST THE INSTRUCTIONS CURRENTcY ENTERED 

eu ! $S»"RUM":; CHECKS FOR PRESENCE ОҒ COGMPILED CODE AND PEQDECES 

85 ! THE ЕНЕ CODE ВІТ РАТТЕЕН. 

99 1 4»"COMPILE"; COMPILES THE CUSRENT TEXT INTO MACHINE CODE 

95 l S*"RENUMSEF"; ALTERS THE 4IC IMSTEUCTION NUMEER tEOUEPCE 

188 | 6*"SRWETEXT":; SAVES THE CURREHT TEXT UN CASSETTE TAPE 

195 |! T)"GETTEXT"* REYEIEVES THE TEXT FROM CASSETTE TAPE 

116 ! 8»"5НТЕРКІ(ГЫ,": SAFES THE COMPILED ABCHINE CODE OH TAPE 

115 |! S*"GETFROZ;": РЕТКІЕТЕС THE COMPILED CODE FRON TAFE 

129 | 18»"EXIT": HALTS THE USER LRHGURGE COMPILER PROGRKRM 

125 1 Li "DELETE": DELETES THE HAHED INSTRUCTION HUMEEF FROM THE 

130 l CURREHT TEXT. 

135 | 122 "<СЕНІСІН": EFRSES THE CURRENT IHSTEUCTIOHSt E£HTEFED 

140 1 132 “ЕІРНРЕТҰҮЙТЕ": GENERATES BAR CODE FOR Я PRIVATE FROGFAN 

145  ! 

158 | eRe SEF x44BRPRET4ERXZABRRRRPRSARAY4E4RXYREAPBAR4A4MRTBETEXPREX4T4RPERREPRXETSPTRPETTTERMeEF&4z4 
155 ||! 

168 INTEGER I,J,K,L, V, R,KI,C,C1,C2* e0), T, PC2Z40?,HC 2240 , HI, P1,P2, E 112249) 
165 ІНТЕСЕР F1,F2,F3,F4,FS,FG,E7,FB,F9,E,E1,E2,ESCISA,E4, T1«183»,D, X, (,Z 
176 INTEGER 15,81, В2, 83, T5,H1,H2, P5,L5,C5,53,51 C16», Bi 1325 , V1, V2, V3 

175 DIN Ts(560J7,T15$C30],725$L30),S5£1560J,85$L15092, E1215] 

180 DIN $14$C627*L13,1$£104»5E£61,H1$133,H2£[31,H45I91,C8$«58023[ 13 

185 | 

136 | e + + + + + + + + x * вз 9 + + 9 P E * + + 9 eG кт * * oo + 

195  ! 

кй | МАІМ PROGRAM: WRITES PROMPT FOR TEXT OR COMMAND ENTRY AHD 

205 | EITHER DECODES THE INSTRNCTIGW NUMEERPR AHD ENTERS 
216 ! THE TEXT IMYO THE TEST RPPRY, GR USES THE COMMAND 
215 |! COMMAND JUMP TABLE TO ЈИНР TO THE CORFECT COMMAND 
226 ON ERROR GOTO 4259 

225 WIs2CHRS( 27 RCHRECSIDECHRS( 2) (SET UF DIABLO COHTROL CODES 

238 HZe-CHRE (2732. CHR СЕЗ? 

235 H$$-" < 

23r T£-TikcT2£x"" 

240 ! 

245 FOR Ісі TO 26 !RERD LOCA. LABELS % STACK REGISTER МНЕМОМІГ% [NTO 515 
259 READ 18:1) 

295 НЕХТ I 

268 FOR f=] TO 183 IFEAD SORTED INSTRUCTION MHEHGHICS ЕНТО 1%, INSTRUC. 
265 READ І5І?, 1141) IVALUES IHTÜ I1 FOR TAELE DRIVER 

2780 НЕЗТ I 

275 FOR Isi TO of (FERD ЇН VRLID CHARACTER TABLES FOR CHARACTER CHECK 
288 READ (%(12,С2412 'CHREACTERS ІН CF; CHARACTER CODE IH C2 

285 НЕКТ I 

2980 ! 


295 
305 
317 
320 
i22 
324 


325 
i30 


545 
558 
555 


2/0 


535 


290 


өй” 


FOR Ісі TG 2240 


РХ1>а-1 INITIALIZE ARRAY OF POINTERS INTO ТЕХТ STRIMG 
М«12ж-1 INITIALIZE COMPILED PROGRAM ARRAY 

HEXT 1 

8%-"” 

Т-Ғв-Ғ3«ӛ INITIALIZE TEST STRING POINTER AHD FLAGS 


4 

INFUT "DO YOU WANT й LIST OF THE AYAILABLE COMHPHDS^",T1$ 

IF «T15$2*^H"» ОЕ Ti$-"HO*") THEN 359 

IF T$" SCRATCH" THER 358 

GOTO 3508 ІРБІНТ GUT REFERENCE TAELE 

4 4 p = E E = + 2 + + Ф 

! БЕСІН PROMPTER SECTION: ASK FOR COHHMRHD OF IHSTFEUCTIOH 

i 

INPUT *5*,T5s 

IsPOSLT4," 7) 

Y=kK=B=6 

F521 

IF 1-6 THEN 236 

| 

TIF=TELL, I-13 

IF Tis<>"BELETE” THEM 405 

T1$5TRIMS«TSEIT115 

Ісі ЕН! T1 $51 

Dz! 

! 

IF І-і>4 THEN 510 

FOR J-1-1 TO 1 STEF -Ii 
IF «ТІ /,115"04») OR «T1£LJ, 315»*9"» THEN 5688 
VzVyFCHUMCTISCEJ,L,J71»-4865*210^kK 
Kak +1 

HEST J 

IF Ұ;2248 THEH 5198 

b 


ІБЕТ I TG FIRST HORD OF INPUT 


‘SET PRIVACY FLAG TO IHDICATE A NOH-PRIVATE PROGFAH 
ONE WOPD COHHRHD 


БЕХТРЯСТ FIRST WORD OF ІНРШТ 
"CHECK FOR й DELETE COMMAND 


"CRLCUERTE INSTRUCTIOH NUMBER УА ЧЕ 


T D^»1 THEH 455 IDELETE IMSTEUCITOM EF FLAG 15 SET 
Р«Ұотш-і 


GOTO 35р 
u 


!EHTER TEXT AND DELIMITER INTO TEST APRAY AND STORE 
ІРПІНТЕР АТ THE IHDEX GIVEN Вт ERSTRUCTIGH HUMBEF 


TSZTERIMECT£EIT*11»5 
Ré&zREcTSz"!" 

Ре =F 
TzT*LEHEKTED»*1 
GOTG 558 

b 


^ EFFOR MESSAGES 
PRINT °?? - GIVE HUMEERED STATEMENT OF A COMMAND" 


GOTO 358 

PRINT “STATEMENT NUMBER YALUE TOO LARGE” 
GOTO 356 

і 

| t** COMMAND JUMP TABLE +++ 


IF T$-"HOUHMBERK" THEH ¢76 

IF T£s"LiST" THEN 795 

IF T£e"FUH" THEM 925 

IF Tr="CGMPILE* THEW 1855 
IF ТЕс"?%" THEN 3500 ы 
IF TS="RENUMEER* THEN 3710 
IF TE=°SAVETERT" THEH 3345 
IF TH="GETTEXT" THEH 3935 
IF TIz"SRVEPROG" THEH 46055 
IF T$2*GETPRUG*" THEN 4148 
IF Te="SCRATCH" THEN 295 
IF T£-"ESIT" THEN STOP 

IF Ti: 5»"RUHPRiIVvRTE" THEN 505 
. PS=z 


GOTO 925 Listing 1 continued on page 158 


Why is the 88G Printer 


the new indusi 
leader? 


QUALITY 


The attractive, durable 88G casework is 
formed from impact-resistant, flame- 
retardant Styron. Microprocessor con- 
trolled stepper motors provide precision 
control over print head and paper 
positioning. Computer quality tractors 
position paper for readability and are 
fully adjustable to accommodate varying 
paper widths. 


MICROPROCESSOR 
CONTROLLED INTERFACE 


The microprocessor array provides the 
intelligence for a dual R5232 serial 

and а Centronics* type parallel interface. 
Both inputs are fully buffered to allow 
the 88G to receive data and print 
simultaneously. A 1K character buffer is 
standard with a 2K buffer available as 
an option. 


The short line thruput of the 88G has 
been increased by incorporation of a 
Quick Cancel feature that fully utilizes 
the bidirectional /unidirectional printing 
capabilities. Built-in diagnostic and 
self-test capabilities allow the user to 
easily pinpoint system problems and 

a Power On confidence 

test verifies 
operational status of 
the printer each 

time power is applied 


VERSATILITY 


The 88G prints a full upper and lower 
case 96 character ASCII set with a crisp, 
clear 7x7 matrix in 80, 96, or 132 column 
formats. For text processing and 
correspondence applications, an 11x7, 
80 column serif style matrix can be 
selected by switch or software command. 
The dual tractor/pressure-feed paper 
drive system allows the user to choose 
either pin-feed, roll, or single sheet 
papers up to 9.5 inches wide. 


Complete forms control allows the 

88G to be quickly configured for printing 
single or multiple-ply invoices, purchase 
orders, checks, or any type of preprinted 
form. Optional paper roli holders and 
single sheet feeders can be quickly 
attached. 


The wide use range of the 88G makes 
it the perfect companion for business 
Systems, data processing, RO teleprinter 
and terminal printer applications. 


GRAPHICS 


А high-resolution, dot-addressable 
graphics option can be added for appli- 
cations requiring plotting, printing of 
screen graphics, drawings, illustrations, 
etc. Single dot print resolution greatly 


capability. Selection of one of the 
four horizontal dot densities available 
customizes the graphic printout, and 
alphanumerics can easily be included 
for titling of graphs and illustrations. 


extends the usefulness of the graphics 4 


SCentronics is a registered trademark of the Centronics Data Computer Carp 


Circle 100 on inquiry card. 


Ann 


LONG LIFE 
RIBBON CARTRIDGE 


Ribbon difficulties are minimized 
through use of a continuous loop cart- 
ridge with a five million character life. 
It is easily changed without opening 
the case, and without any complicated 
or messy threading operations. 


PRICE 


Every detail is directed toward providing 
a heavy-duty, commercial quality 
printer for only $749.00. No other printer 
on the market today can provide its 
quality, features and performance at 

a comparable price. The 88G is an 
obvious industry leader. 


1 


Місго Peripherals, Inc. 
4426 South Century Drive 
бай Lake City, Utah 84107 
Phone (801) 973-6053 
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Listing 1 continued: 


ca 
510 
515 
520 
625 
638 
635 
648 
645 
Бэй 
655 
668 
665 
678 
675 
588 
635 
сэв 


FRIT 


GUTO 358 


+ & ot т 4*4 - о + 


E + + E + + + + 


‘27 — UHeECOGHICRPLE COMMAND 
"СО ВАСЕ TO ЕРСОМРТЕС 


END ОР ARIN cPOGFRM = « = + о + ee о = о жож о> оф 


AUTO’ POUTINE + * 5X а t * * tot * F > o5 * Р +} 


THIS ROUTEHE AUTOMATICALLY NUMBERS THE 41С INSTRUCTIONS AND 
THEM INTO THE TEXT ARRAY. TO LEAVE THIS ROUTINE, TYPE “EXIT . 
| 
INPUT "GIVE THE STARTING YRLUE AHD SIZE OF THE ІМСФЕНЕНТ",Ұ,Х1 
IF Ұ>2240 ТНЕН 730 
PRINT "у=; IPEINT THE PROMPT ANT THE LIHE riUMBEER 
INPUT T£ 
IF TS="EXIT" THEH 3468 SLEAYE ROUTINE AHD 60 TO HüGFHHL РРОНРТ 
| 
RSSHSETEZ"!" !'EHTER SHSTEUCTI On INTO TEXT ВЕЕЯТ 
PC -T 
TzT*LEKH«T£»-1 
vzvezl 
GOTO 675 
| 
FRIWNTER IS 16 ІЕЕРЗЕ MESSAGE FOR STATEMENT HUMBEF 
FRIHT "STATEMENT HMUHBEP YALJE TOO LARGE* 
GOTO 348 ТЕТИР FO NORMAL РЕПИРТ 
Ц 
з # # Ro * # v * * ENI OF ҰШТЫ” ROUTINE «© + * © жо оъ = о ж о ж о = es 


* + 


! 
! 
! 
! 
I 
! 
! 
! THIS 
l 


FOR Ісі TO 2249 


IF P« 
Ti£sF 
PRINT 
HEXT 1 


"LIST' ЕОЦТІМЕ ғ * * я ожо» * 4 + +4 * ко} т 


E + # т + 4 + 


FOUTINE LISTS THE CURRENT PROGRAM HELD Fil THE TEXT STRING 
{СТЕР THROUGH POIUTE® ТАБЕ BHD РКІНТ 
Toco THEN 818 "GUT TEXT IF A VALID POINTEF 15 SEEH 
NIS:RE,PCIDD 


I, Tis 


GOTO зэв 


1 
жж 


+ + 


аа а лз ыз жа ны ма ы іл ла іл 0 ЖА NM NN x" 


IF Ғет-і THEN 940 


PRIHT 


++ + + + + + END DF LIST FOUTIHE «© +  * 27-4 we tH Ree 


Ф + 4 + t + è + 4 PUA РОТ МЕ x * + ž + * + tos ах + + t + 

GEHERATIOM EOUTIHE: THIS ROUTIHE TALES THE COMPILED 

PROGRAM HELD IH THE ^M ВЕРА? AND COWYERTS IT IHTO THE БІТ РАТТЕЕЧ 

REPRESENTING THE 416 БАК CODE. THE EIT PATTEFH *PFERF* HITHIH А 

LOOP ІН 16 BYTE SECHENTS, IHCLUD!HG 3 EYTES UF HEADER DATA AND 

START ЯНО STOP BITS. OTHER IMFOFMATION SEEW AT THAT FOIHT HILL 

ВЕ: 

12ТНЕ HuMBER ОР BYTES ІН THE CUHUREEHT -ЕСНЕНТ «HELD ІН 52 >} 

2*THE LINE HUMBEP ОҒ THE FIFST INSTRUCTION ІН THE ГІИРҒЕНТ <ЕСЯЕНТ 
CKHELD ІН 71572 

32THE LTHE NUMBER ОҒ THE LAST 
SEGMEHT “HELD IN 197) 

43 THE ЕНЕ CODE ROW HUMEEF {HELE Ін 


EAF CODE DATA 


INSTRUCTION <ЕЕн IN THE ТІІРРЕНТ 
9% э 


ІСНЕСК FOR PREVIOUS 
“А РЕОСРЯМ MUST EE COMPILED FIFST!"* 


СОНРГИЯТТОН 


935 
936 
944 
941 
942 
943 
945 
2580 
255% 
эва 
965 
Eni 
Ә?5 
977 
799 
38> 
985 
ээа 
255 
1690 
1605 
16810 
1815 
1629 
1625 
1030 
1235 
1046 
1645 
1650 
1855 
1669 
1855 
1678 
1075 
1939 
1855 
10349 
1035 
1106 
1185 
1118 
1115 
PT 
1125 
1136 
1132 
1135 
1156 
1135 
1150 


GOTO 350 


ПИРИТ “ENTER THE TITLE OF THE PFOZRERAM (59 CHAPPCTERS OR LESS* ,74 


i теке ЇЇ Аб SECTION HFITES GUT TƏ THE DIRELO 15585 +4 2208 =* 


PRINTER 15 Э 
PRINT CHRE412» 
РРІНТ USING "105,506":T£ 
PPINT " " 

Х=52 Div 7 

IF 52 MOD 220 THEN X-X*1 
PRINT " 


PRINT " " 
РРІНТЕР ІЗ 16 
1 хафа 
! 

[3=0 !STRRT 
BL=8 (START 
B2=3 ISTART 
Білз8 (START 
Т5-0 ISTART 
©З=Ө ! STRET 
H1i=6 ‘START 
Н2=@ (START 

5-і (START 
(C526 !STRRT 
FGF 1=1 TO 132 

E: Ix 

HEST 1 

Ежж"" 

[| 

INSTRUCTION 


w пи ән ә ш S 


I 
S$1«Ez*1»zHCE1»1» 
E1zE*1 

Ег-Е2%1 

ЕЗ-БЗ-1 

) 

IF E3:»6 THEM 1:25 
T9526 

GOTO 1435 

} 

IF &3.0@ THEN 1155 
ТБ=Т5 +] 

GOTO 1435 

L 


TRANSLATIDH SECTION: 
BAF CODE FOW AND KEEP COUNTERS FOR THE НЕМШЕР DATA 

{HOTE THRT BF IS SET TO THE HUMBER DF BYTES ESPECTED TO 
COMPLETE THE CURRENT IHSTRULCTTOH, 
FOR THE BEGIHHIHG OF THE НЕХТ INSTRUCTION? 


(IF B220 THEM INSTRUCTION ENDS} 


(SET ЕРІНТЕР TO DIRELO LU 


і52 CONTAINS THE HUMBER GF 9YTES ER THE PROGRAN 
FFOGRAN REGISTERS HEEDED: “үл 


‘RESET PEIHTER ВАСЕ TO CRT 
END OF THE PIRELO OUTPUT CODE 


LA d sd ld kil 


41€ INSTRUCTION COUHTER RT 6 

COMPILED DATA ARRAY M^ POINTER HT е 

BAR CODE РОН BYTE POINTER AT 3 
INSTRUCTION LEHGTH COUNTER RT 9 

а OF WORDS SINCE LAST INST. COUNTER RT Ө 
BAP CODE FOH COUNTER RT 8 

LEADING PARTIAL FCW. BYTE COUHTER AT Ө 
TRAILING PARTIAL ЕСН. BTE COUNTER AT ё 
FIRST ІНӘТКИСТІОН ОҒ РОН COUNTER AT 6 
CHECKSUM COUHTER (SUM MOD 256» AT @ 


!ZERG OUT THE BIT PATTERN НРЕНҮ 


LORD ІМЕТЕӘСТІСЯ5 fHTO А 


Ан) SERVES AS A FLAG 


(ITRRHSFER WORD FROMA М INTO 16 EVTE ЕШЕРЕР 51 
{UPDATE VARIABLES 


PESET COUHTER 


HIF E3:06 THEN INSTRUCTION CONTIHUES 


1155 IF 541482» >9 THEN 15=1[5#1 "IF ЕЗ<0О THEM INSTRUCTIOR I3 STARTING; INCREMENT 


£166 
£165 
1120 
1175 
1188 
1485 
1199 
1195 
1298 
1205 
1218 
1215 
1228 
1225 


IF МЕ: 
! 


142 THEN 13460 


(COUNTER IF HON-HULL INST. AND CHECK FOR LENGTH 


! **PROCESS ONE ЕТТЕ lHSg?PFPUTTIOHS** 
! CHECK FOR ЯН ALPHA EXECUTE ОР A GOTO ALPHA 


! ! INSTPUCT ION. 


29 
мор 


IF «Бі» 
B3sMtELI*1* 
T55T5«1 
GOTÓ 1435 
П 


яно IMC 6В104307 
16+ 1 


! CHECK РОР A DIGIT ENTR? 


(GET SIZE РЕЙН 5ЕСӘНЕ ЕТТЕ? 


ТНЕН 1215 


IsTFUCTION 


IF «M! E1»416» OF «4«H*'El»»z3» THEN 1270 


[-E1*1 


ТЕ ӨКІ" io» OR «ИСТ» 228” 


ТНЕН 1240 


Listing I continued on page 160 


INTERTEC'S NEW 52500 MULTI-USER SMALL BUSINESS COMPUTER 


At last, there's a multi-user micro- 
computer system designed and built the 
way it should be. The CompuStar "^ Our 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib- 
uted processing. Small business. Scientific. 
Whatever! And never before has such 
powerful performance been available at 
Such modest cost. Here's how we did it . . . 

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor- 
age system. Up to 255 terminals can be 
connected into a single network! Each ter- 
minal (called a Video Processing Unit) con- 
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" іп the Compustar 
Disk Storage System ties all exter- 
nal users together to "share" the 
system's disk resources. 90, no 
single user ever need wait on an- 
other. An exciting Concept . . 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be configured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is a program- 
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re- 
quirement is a data entry 


or inquiry/response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand- 
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop- 
pies built right in. And it boasts over 
390,000 bytes of local, off-line user stor- 
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 112 million bytes of dual disk stor- 
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 


Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible! 

No matter what your application, 
the CompuStar can handie it! Three disk 
Storage options аге available. A tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our Spe- 
cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car- 
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready to go ,. . with up to 254 more ter- 
minals in the network by simply connect- 
ing them together іп a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile . . . with data transfer 
rates of 1.6 million BPS! 

Software costs are low, 100. - 
CompuStar's disk operating system is the 
industry standard CP/M*. With an 
impressive array of application soft- 
ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 
Compare for yourseif. Of all 
the microcomputer-based multi- 
user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep- 
tional value and upward 
growth capability. The 
CompuStar™ A true price 
and performance leader! 


=) CRNA CDNA 
SYSTEMS. 


2300 Вл River Ad Columna SC 29210 
(803) 799-9100 TWX: 810-666-2115 
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Listing 1 continued: 


1236 
1235 
1259 
24 
1250 

255 
1260 
1265 
1278 
1275 

269 
1285 
1298 
1295 
t300 
1305 
01310 
1315 
1329 
1225 
1339 
1335 
1340 
1345 
1350 
1355 
1360 
1365 
1370 
1375 
1320 
1385 
1398 
1295 
1460 
1485 
1418 
1415 
1426 
1425 
1438 
1435 
1446 
1445 
1458 
1455 
1468 
1465 
1470 
1475 
1439 
1495 
1299 
1495 
1580 
1585 
1510 
1515 
1520 
1525 
1530 
1535 
1540 
1545 
1550 


1=1+1 ISTEP THROUGH "'HSTEIUCTIGHS LuTIL END ПЕ 
GOTO 1225 DIGIT ENTRY HAS EEEN SEEN 

E2z1i-E1-1 

Т5=[5+1 

IF ЕЗ Gà THEN 1435 кінесі FOR SIMGLE D:GIT "HsT*UCTIOH 
T5-üà 

GOTO 1435 

! 

B3-B ІРҒЕОСЕ5О ALL OTHER ОНЕ BYTE INSTRUCTIONS 
T5=6 

GOTO 1455 

J 

! zzPROCESS THO BYTE IMSTRUCTLOuSs2 

П 


IF М(“Е12220Ө? THEN L378 ‘CHECK FOR ALPHA {REEL AHD ЕНІ ІН5ТРИСТІОН5 
IF (MC BI)<192) QR (MC B212265> THEN 1345 

Т5=Т5”1 

IF B1*22452 THEN 1338 
B3=2 

GOTO 1435 

B3=ACEI+2)> MOD 16+2 
GOTO 1435 

! 

ЕЗ-! 

Т5=15+1 

GOTO 1425 

n 


CHECK FOR THE ЕНГ IMSTRUCTISH 
IALPHA LHEEL:GET SIZE FROM THIRD ЕТТЕ 


(PROCESS SHORT FORM GTO S «THO BYTES LONG. 


! **PROCESS THREE BYTE IHSTRUCTIONS** 

IF МСЕ12 5240 THEM 1395 4FRGOCESS LONG ҒОРЯ Т0 5 AHD «EO 5 
B3a22 

15-Т5%1 

GOTG 1435 


ЕЗе«М.Б12 HOD 16 "PROCESS ALPHA DATA EHTFY IMSTREUCT EONS 


TS=TS+1 "СЕТ LEHGTH FROM FIRST ЕТТЕ > 
' 
R 
! BRP CODE ROM SETUP SECTIOH: TAKE DATA FOP RIS EOW ЕНЕ 
- CALCULATE THE HEADER DATA AND OTHEF "7R-*IHBLES 
* 
! CHECK FOR A COMFLETED KOH *h FILLED BUFFER: 


IF (Е2<162 AME <В1<52» THEN 1895 
р 


н1=н2 
H2=B3 
$1¢3)=H1 НОВ £6*16+TS HOD 16 
|] 


"UPDHTE PRRTIRL FUHCTIOH CGUHTERS 


F ENTER PRIVACY VALUE НЫП SECCEHCE NHUMEEF 
61(22-Р5%16%53 MOL 16 
! 


FOF 1=2 ТО Be [CALCULATE CHECK SUA "P CUMULATIVE EUP МОВ 256 > 


С5=65+51с1) МСОП 256 
IF С5>:256 THEN Г5-С5 MOD 256-41 
HEXT [ 
&I«15»-2C5 
) 
l 
f CONVERSION SECTION: СОНУЕРТ THE (CURKRZ:IT РЕН OR SEGHEHT ІНТОН 
| EIT FATTERN FEPFESENMTING THE BAF CODE, 
| 
5325 3+1 
FOR Ісі TO Е2 ICONTERT BECINAL TATA To à BISnEYy FRITERM 
X2S14IX 
FAR Y-229I«8 TO 39*6C1-15*8 STEP -1 
Еа үзжх MOD Z 


1555 
1568 
1565 
1570 
1575 
15860 
1585 
1536 
1595 
1400 
1605 
le ls 
1615 
1626 
1625 
1638 
1635 
1640 
1645 
1658 
1652 
1655 
1Е68 
1665 
1é76 
1675 
1630 
1682 
Ix 
1685 
1698 
1695 
1706 
1795 
1710 
1715 
1720 
1725 
1730 
1235 
1746 
1745 
12568 
1755 
гей 
n. 
1765 
1770 
1775 
1282 
1285 
1798 
rss 
1300 
180% 
1810 
t1213 
1828 
1325 
1530 
183% 
1346 
1342 
1843 
154% 
1858 


= DIY 2 
NEAT Y 
MEST I 
! 
B*s1^526à 
Біс»тд 
Б.В2»>8%32ш1 
Е-Б2+8+4›=0 


IRBT S7ARFT ANG STOF BITS 


1 

' AT THIS POINT, THE ARRAY “ЕВ” HOLDS A SERIES OF 1*5 AND 976 

' REPRESENTING A SINGLE FORK OF 41C PROGRAM ERR CODE, INCLUDING 
1 THE START AND STOP BITS. OTHER DATA WILL BE FOUND ІН THE 

à VARIABLES 82,53,45 AND 15 AS EXPLAINED ABOVE. 


' 4«4THIS IS THE BAR CODE GENERATION AnD OUTPUT SECTION USED BYss* 


1 s*3HP FOP ВАР CODE GENERATION ОН A DIABLO 1658 DAISY WHEEL e+eete 
з «««PRINTER WITH A TITAN 16 96-CHARACTER METALLIC DAISY ЫНЕЕ +++ 
à 

Ti tzFHPSCS241-1,L5, 15) 


PRINTER 15 9 ISET PRINTER TO DIABLO LU 
PRINT USING "3X, 20A"; T18 

| =В2+8+4 

GOSUB 4468 IGENEFRTE BRR PATTERN FROM БІТ РЯТТЕРЫ 
PRIHT USING "38, 3A, 18A, 915A, 2A"; His, HAT, ES, H25 

PRINT * * 

IF 53 MOD 18-8 THEM PRINT CHR$:12? 

PRINTEP IS 16 IRESET РРІНТЕР ТО CRT 


! жете END OF BIABLO OUTPUT SECTION fee 
L| 
1 CLERHUP SECTION: THIS SECTIOH RESETS VAKIRBLES TO РЕЕРАРЕ FOR 
1 GEHERATION ОҒ THE HEZT ROW OF BAP CODE. 
1 
FOF із! TO 16 IZERO OUT THE 16 BYTE BAP CORE ЕСЫ EUFFER 
51. іо-0 
Beh tae 
HEXT I 
FOF Ісі? TO 122 'ZERÜ OUT THE Ei; PATTERN nRER 
2+1 *=8 
НЕХТ 1 
В2-3 ІРЕ<ЕТ 61 BUFFEF РПОІНТЕР TO 3 
L5215 IUPDATE FIRST INSTR. COUNTER TO CURRENT INSTR, 
IF Bb3-à THEN L52L 541 СНЕСЕ FOR THE START ОҒ 8 НЕН IHSTEUCT ION 
IF Ei SÈ THEH 1995 
[| 
PRIHT "BRR CODE GENERATION COMPLETED* 


GOTO 359 160 BACK TO PROMPT IF BRR CODE GENERATION HAS 
! BEEN COMPLETER 


+ + 4 4 в + + + è а + EHD ОҒ “БІЛ” ROUTINE + * 5 же * + 9 о # * + 


+ +t» т + + 9 @ @ «COMPILE FOUTIME - = * + + > Few + * 8 9 * * & 
HF aiC LWSTRUCTIGH IHTERPRETRTION ROUTINE: THIS ROUTINE INTERPFETS 
THE INSTRUCTIONS ENTERED ІН THE ТЕХТ APPAY AND LOADS THE MACHINE 
CODE INTO THE “MR ARRAY. THE ІНТЕЕРРЕТЕР 15 FABLE D£ÁÉI"EH EXCEPT 
FOF THOSE INSTRUCTIONS WHOSE OPEFANDS CHAKGE THE LENGTH Of THE 
DUSTRUCTION <GTG’S,LEL‘S ОР ХЕС 5», DIGIT ENTRY INSTRUC TICHS, 

GR IHSTRUCTICHS ERVOLYING ALPHAHUNERIC ТЕХТ. THE PRCCESS HRY BE 
REOGRTED IF Ян ERROR IS ENCOUNTERED EY TYPING PEDET? ІН RESPONSE 
TG THE ЕКЕПР MESSAGE. 


vw b œ a m ш тт шт ae шз ш алат ы ш ож om 


Listing I continued on page 162 


EXATRON'S 
STRINGY /FLOPPY... 
SPEED, CAPACITY ғ 
AND RELIABILITY базы 
FOR ONLY $249.50 


CALL 
OUR HOTLINE 
(800)-538-8559 


j йе? IN CALIFORNIA, 
CA CALL (408-737-7111 


> М exatron, inc. 
181 Commercial Street 
Sunnyvale, Calif. 94086 


* TRS-80 15 a registered trademark of Tandy Corp. 


TIT 


sup онтоп LLAN @ IRAI Árvnusf 


emm p Anbu uo cot Hwa 


Listing 1 continued: 


1676 
1875 
1928 
1Е85 
1834 
1836 
1835 
1998 
1985 
1910 
1915 
1928 
1925 
1938 
1935 
1937 
1948 
1945 
1350 
1955 
1968 
1965 


FOF }=1 TO 2240 ГОР THROUGH THE IHSTPULTIOH РОІНТЕР ARRAY 


IF Fads и THEN 3335 1AND (ӨСЕ FOP A VALID POINTER 
T£-FHISCAE,PCJO ITHEH EXTRACT THE INSTRUCTION FROM THE TEXT ARRAY 
E4xM1 1$RYE CURRENT MACHINE COPE ARRAY POINTER 
[| 
Ц SCANHER SECTION: THIS SECTION SCANS THE INSTRUCTION AND SENDS 
: THE DECODED TEXT TO TRE INTERPRETING SECTION. ІТ ALSO SETS 
i SEVERAL FLAGS «ҒІ-ғе» FOR THE FOLLOWING CONDITIONS, RESPECTIVELY: 
' ALPHA APPEND INSTRUCTION, ANY TEXT IHSTRUCTIOH, ANY ONE WORD 
| INSTRUCTION, ANY ALPHA OÜPERRHD,RNY IMDIRECT OPERAND, AND ANY 
i DIGIT ENTRY INSTRUCTION. 
І 
Tig=T2g=" " ‘THITIALIZE FLAGS AND TEXT VARIABLES 
P1-P2-0 
ч=-1 
IF Е6б<>1 THEN 1955 IADD Я NULL INSTRUCTION BETHEEM ADJACENT DIGIT 
М«М139-Ө !£NTRY INSTRUCTIONS 
Мі-Нізі 
ҒізҒ2-«Ғ3З-Ғ4-ЕҒ5-ҒвсФ 
Ssg-Ts 


IF «TFx"EHD^»5 OR 4«TSz".EHD."» THEN 3355 
1 СНЕСЕ FOR A TEXT ENTRY 
IF «Т%Ғ1,11:4>77%) AWD СТЕЁ1,21<>°й° "> THEN 2855 


IHSTRUCTION 


IF T$L1,2])4»"Rh*" ТНЕН 2086 

T£2T$[2) ICHECK FOR ALPHA APPEND TEXT [HSTRUCZTIH 
Ғізі 

’ 

L=LEH* T$) IFIHD EHD OF TEXT АНІ CHECK ҒОР ERRORS 
IF 1<18 THEN 2828 


PRINT "ALFHA STRING TOO LONG IM LIME # *;7 
GOTO 2858 
IF TSiL,LJ=°"’" THEN 2948 
PRIHT “ERROR ІН НІРНЯ PEGISTER ENTF? IHSTREUCTIOM AT (ІНЕ а "37 


GOSUB 3490 
GOTO 1938 
F2-1 'SET TEXT FLAG 
GOTO 2275 

4 
FOR Ізі ТО LEH iTS} ІСНЕСК FOR A DIGIT EHTEY INSTRUCTION 

IF XTif»-"Q"5»? AHD CTISs="9") THEN 2085 

IF «4T1Sz"«") OR (T1$z"—752) AWD CLEN{ TS) 28> THEN 2055 

ІР «Tisz" "0 GR CTI£2"E"»* OR (ҰТіяя?,%2 THEN 2685 

GOTO 2105 INOT A DIGIT ENTRY ІНЕТЕ.; CONTINUE SCAN 
HEXT 1 
Fé=I ISET DIGIT EHTRY FLAG 
GOTO 2275 

] 
PISPOSCTE," "> ‘LOOK FOR ЯН ОРЕРАМП OF THE INSTRUCTION 


IF Р1<>8 THEN 2130 ІЗЕТ FLAG AND RETURN IF ONLY ONE МОРТ LOMG 
F3«I 

SOTO 2275 

1 
TIS=TRIMSCTSEP1 41 32 
ТӛзТЕГІ,РІ-11 
к-ҺЕН/ТІЗ» 

IF «Т1411,1342% “> OR XTLIECL,LI4»" <> ТНЕН 2175 

IF 129 THEN 2610 !CHECK FOR LENGTH ОҒ ÜPERAND 
TIS=TLEC2,L-1] 
FázI 

GOTO 2275 
P2sFOSiTIS," "› 
IF Ргеб THEM 2220 


IGET FIFST OFERRKD AND CHECY FOF si] ALPHA ЕТЕНЕ 


СЕТ SECOND OFEP ENT SHD CHEL" FOR THDIFECTION 


128*T15L1,P2-11 
IF T2£-"IND" THEM 2210 


PRINT "OPERRHD ERROR Ін LEHE € 7:32 

GOSUE 5486 

GOTO 1730 

F5w1 ISET INDIRECTION FLAG AND EXTRACT HUMEP!C OPERAND 
T1£*TRIMELTI SLEP2*13) 


IF LEHCT1£25:-2 THEN 2275 


PRINT “ERROR IN NUMERIC ОҒЕКАНЮ ІН LIHE $9 *iJ 


GOSUB 3409 


GOTO 19568 

! 

, 

Е INTERPRETING SECTION: THIS SECTIGH TAKES THE DECODED TEXT HELD IN 

' T$,T15 AND Т24, IHTERPRETS THE INSTRUCTION AND EHTERS THE MACHINE 

- CODE IHTO THE ARRAY "M^ AT THE POSITION GIVEN BY THE POINTER ‘HI’. 

( ЯН ERROR CAUSES A MESSAGE TO BE PRINTED WHICH REQUESTS A CORRECTION. 


ICHECK FOR A TEXT EHTP'? INSTRUCTION 
ЕНТЕР LEHGTH OF TEXT 
IARD COMNTER FOR EXIFR BYTE 


IF Е2<21 THEN 2395 
ММ у=24041-2 
IF Е1=1 THEM МОМ уЕМСМ17 +1 
М1=М1+1 
Ме 
ҮштӘ 
q 
IF F1 1 THEN 2335 
ТИЗЕ 
Мі =М1 + Е 
i 
FOR 1=2 TO L-] СНЕСЕ FOR VALID CHARACTERS AND ADD TO iHST. 
2oFNStX,¥, (TSEL, ID, CeC#)> 
IF 2<>@ THEN 2376 
PRIHT “INVALID CHARACTER IN LABEL OR TEAT” 

GOSUB 3408 
GOTO 1930 
HOMI SÉ2.22 

Hi-Hie1 
HERT f 
GOTO 3335 
1 


IF RPPEHD ІН5Т. 


IIF ALPHA APPEND, PUT 127 ІҢ ZWD ЕТТЕ 


!IF ERROR EXISTS 
ТЕНТЕР VRLID CHARACTER 


4 
1F Fé6.»1 ТНЕН 2558 
Е9=в 
IF 17441,114 7%") ЯНО XT$LI,1142"^-"» THEN 2435 
IF T$C1,115:5»"-" THEN 2438 "CHECK FOF MINUS SIGH 
HCH1»-28 
M1zH1*1 
1ғ-ТғГ22 
LizPOSiTs,” "> 
L2=POS<T#, "Е" › 
IF Lt=6 THEW L1-LEH«TS» 
IF L2«»6 THEW Li=L2-1 
l 
For Ісі TG 11 "ENTER MANMTISSA INTO MACHINE CODE ARRAY 
IF TSCI,13¢>"." THER 2495'CHECt. FOR THE DECIMAL POINT 
IF F392] THEN 2538 
F9z1 
Hen recs 
H1-2H1*1 
сото 25168 
ІР «T£LI,T11C*6G"^* ОР CTSTLIT,IJ 
H«ML^zHUMCTSEI,I25-32 
М1=М1 +1 
НЕХТ 1 
1 
1f :Li-LEMCTg ^^ AHD (L220: THEN 23358ij£LHECE FGF ERRORS ІН NAHTISSA 
IF <Ізіі GR «I-L2» THEM 2555 


CHECK FOR DIGIT EWTRY IHSTFUCTIOH 


'LOüGK FOR EXPONEHT 


"Oo" » THEM 2496 


Listing 1 continued on pege 164 


"SPECIALIZING IN PRINTERS 


AND CRT'S" 


Orange Micro 


CENTRONICS 737 (ne printeriv 


Word Processing Print Quality 


СЕМТНОМІС737-1....... ЧҮҮ ГТ P (List $995) $Call 


* 18 x 9 dot matrix; suitable for word 
processing * Underlining * proportional 
spacing * right margin justification * serif 
typeface е 50/80 CPS » 9м” Pin 
Feed/Friction feed * Reverse Platen * 
80/132 columns 


| 


"EPSON MX80 


| Low-Priced 
Professional Print Quality 


9х9 dot matrix е Lower case descenders 
• 80 CPS » Bidirectional, Logic seeking * 
40, 86, 80, 132 columns per line * 64 special 
graphic characters; TRS-80 Compatible e 
Forms handling е Multi-pass printing * Ad- 
justable tractors 


EPSON MXBD ............................ (Lis!$645) Сап 


OKIDATA MICROLINE SERIES 


TRS-80 Graphics Compatibility 


e 9 x 7 dot matrix • 80 CPS = 80, 132 
columns — 64 shapes for charts, graphs & 
diagrams « Double wide characters * 6/8 
lines par inch + Up іо 3 part сору • Friction 
& pin feed * 200 M character head warranty 


OKIDATA MICROLINE 80 ..,...........-.-. (List $800) $599 


BASE 2 


The Hobbyist Printer With The Most Features 


* Graphics ғ Tractors/Friction Feed « 2K 
Input Buffer » RS-232 Serial, Centronics* 
Parallel, ІЕЕЕ-488, 20 та е TRS-80 Cable 
ороп + 100 CPS + Fast form feed + User 
programmable character set * 64, 72, 80, 
96, 120, 132 Columne/lineé е Expanded 
characters е Automatic skip-over-perfora- 
tion * Horizontal & Vertical tabs * Pro- 
grammable vertical line spacing • Intel 
8085 Microprocessor — over 40 software 
commands 

GAGES HOD. orco omm rmt {151 $699) 3649 


TOLL FREE 


(800) 854-8275 
CA, AK, HI (714) 630-3322 


| Ai Orange Micro, we try to fit the right printer to your application. 
Са! our printer specialists for free consultation. 


MALIBU 


The Small Business Printer; 
Letter Quality & Speed. 


* 10 x 9 dot matrix * Letter quality print; 
Lower case descenders * High speed; 185 
CPS, Bidirectional, Logic seeking • Wide 
carriage, Adjustable tractors to 16" • 
Vertical forms control * Variable line spac- 
ing * User programmable character set « 
Dot Resolution Graphics 


Lo 1 P ез... —— ер "^ $2195 


ANACOM 
Low Cost, High Speed, Wide Carriage 


e 9 x 8 dot matrix е Lower case descenders • Wide carriage • 
Adjustable tractors to 16* е 150 CPS, Bidirectional, Logic Seeking 


АМАСОМ150........................... (List $1350) $ Call 


EPSON TX80 


| * 5 x 7 dot matrix е 125 CPS е Double wide characters е Dot 
resolution graphics & 64 special graphic characters • 6/8 line per 
| inch * Vertical forms control е Adustable tractors + Heavy Duty — 


Highly reliable 
|l o | ————— аон (List $799) $Cal | 


г THE SMALL COMPUTER PRINTER by Brent Weston 


This illustrated booklet provides the information you need about today’s small 
printers. There are many printers available, each with differant features and 
capabilities. The Small Computer Printer will guide you in determining which 
printer best fits your applications. A complete feature comparison chart is 
included representing over 40 small printers, A printer is a big investment — 


learn all about them before you buy one. 8 79 5 
TELEVIDEO CRT'S 
| PRICES SLASHED! 
| TVI 912C DN Gal Тап Fre 
| ces are too low to 
| ТУІ 920С advertise 

PRINTERS 
| CENTRONICS 730 Radio Shack Line Printer Il ........ (List $795) $ 839 
OKIDATA MICROLINE82&83 .......................... са! 
МЕС 5530-5 letter quality, RO, parallel, tractors ....... (List $2970) $ 2599 


(List $1094) $ 939 
. (List $1295) $ Call 


PAPER TIGER IDS 440 . . wigraphics and 2K buffer . . 
PAPER TIGER IDS 480 w/graphics, 9 x 9 dot matrix . 


QUME 5/45 typewriter quality ..................... (List $2905) $ 2559 
INTERFACE EQUIPMENT 

| APPLE II - BASE 2 parallel graphics interface board & cable ...... $ 160 
APPLE Il - EPSON ТХ80 

| parallel graphics Interface board & cable .................... $ 110 
| SSM AIO BOARD Apole Serial/parallel interface ...... (List — 175 
| MICROTRONICS Atari parallelinterlace...................--, ба 
ATARI 850 interface module, вепа!/рага!в!.................... м 199 

| TRS-80 CABLES to nea ог Exp. interlace ... ............ $ Call 


' CALL FOR FREE CATALOG eu 


Orange 
Micro, O 


3148 E. La Palma, Suite E 
Anaheim, СА 92806 


Phona orders WELCOME. Same дау 
shipment for VISA, MASTER 
CHARGE, and AMERICAN EX. 
PRESS. Personal checks requira 2 


weeks to clear. Add 3% for ship- 
ping and handiing. California resi- 
dents add 6%, Manufacturer's 
warranty included. Prices subject to 
revision. 


т 


э] HOREA 31A О 1961 Anmuw[ 


Listing 1 continued: 


2530 
2335 
2545 
2550 
25595 
2560 
2565 
2579 
2575 
2580 
2585 
2590 
2595 
2600 
2605 
2618 
2615 
2628 
2625 
2638 
2635 
2640 
2645 
2650 
2655 
2668 
2665 
2670 
2675 
2636 
2685 
2698 
2695 
2700 
2785 
2710 
2715 
2720 
2725 
2730 
2735 
2740 
2745 
2758 
2755 
zro 
2765 
erro 
2775 
żre 
2r05 
2798 
2795 
23060 
2305 
2818 
2315 
с826 
2925 
2336 
2535 
2648 
2845 
2956 
2895 
гесе 


PRINT “DIGIT ENTRY IMSTRUCTIOH ЕЁРОР Ін LENE # "33 

GOSUB 3489 

GOTO 2468 

T&ETRIMSXTSET1) 

IF TSEL, 11<>"Е° THEN 2538 

MCH1)=27 

LIES TESI 

T£-T5U21 

IF T&E1,127«»*-" THEN 2660 ‘CHECK FOR NEGATIVE ЕХРОНЕНТ 

MiMi =28 

ТЕРГЕ 

IF <ТЯГ1,11:4-") OR <1861,11-“4") THEN ТӛсТ%Ғ21 

TE=TRIMSCTS) 

L=LEN(T#> 

IF L>2 THEN 2530 

FOR ісі TOL 
IF (Т%СІ,11%79") OR 4TSLT,I1)5*9*» THEN 2520 
мсм SHUMCTSCI, 113-32 
м1=Н1+1 

HEXT 1 

GOTO 3335 

i 

t 

L-LEH« T1$) 

IF ЕЗ=1 THEN 3265 

IF Ғ4=1 THEN 2805 

! 

IF 1<=2 THEH 2705 IHUMERIC OPERAND SEEN 

PRINT "NUMERIC ÜPEPRHD TOO LONG IN LINE ж ";J 

GOSUB 3468 

GOTO 1936 

1 

IF 1<2 THEH 2746 !CHECK FOR DOUBLE DIGIT ОРЕРЯН 

VeLNUMCTISLI, 112—428» & IO «HUP T1 $12,212 -58 

IF 4V;28) AND (¥<=99> THEN 2885 

PRINT “INCORRECT NUMERIC OPERAND ІН LINE è 734 

GOSUB 3490 

сото 1939 

| 

V=6 

FOR 1=1 TO 26 ICALCULATE STACY REGISTER GR LOCAL LABEL ҮЙІМЕ 
IF 114-61%<І2 THEN VeI4101 

НЕХТ 1 

IF V«?à THEN 

v-HUM«T1£$2-48 

IF 4528) AND СУ<=9> THEN 

PRINT "IHCORRECT STACK OR 

60508 3408 

сото 1939 

| 

! 


JENTER ЕХРОНЕМТ IF IT EXISTS 


ІНШІ EXFOHEHT TO МӨСНІНЕ CODE ARRAN 


ІОТКЕР INSTRUCTIGNS: CALCULATE VALUE OF OPERANDS 
ОНЕ MORD FLAG 


'ALFPRAR OPFERRHD FLAG 


2895 
(CALCULATE SINGLE DIGIT ӘРЕРИЯНГ ҮЙІМЕ 
2305 


SINGLE DIGIT GPEFAHD IN LENE Ф "ү 


! СНЕГ} FOR SPECIAL COMAAHDS 


IF Ғ5-і THEN 'Yay«125 ‘ADD IMDIRECTION PIT «HIGH ORDER BIT? TO ОРЕРАНО) 
і 


IF <7%5>767042 GHD €TS$:»2"XEQ*»5 THEM 3820'CHECK FOF "ХЕЙ  COo"HHHDB 


1 
IF FS<>1 THEN 25650 
НЕНІ?-124 
IF Тіс-"СТ0” 
Minit] pol 
MEzMI +2 
GOTO 3335 

t 

if F4: 


ato“ OF 


“HECK FOR GTO IND ӨР „Ей IND 


THEN y-V-128 "СЕТ HIGH BIT FOP “E@ Iho 


1 THEM 2955 «ӘТӨРТ KITA GTO ЕС ALPHA LABEL СОЧИЯНОӘ 


2876 
2875 
2886 
2885 
28398 
2295 
2980 
2925 
2918 
2915 
2920 
2938 
2935 
2916 
2940 
2945 
2956 
2955 
2960 
2965 
2976 
2975 
2980 
2985 
2990 
2995 
3000 
3885 
3010 
3015 
3020 
3025 
3836 
3835 
2648 
3045 
3056 
3955 
3050 
3065 
3076 
3075 
30808 
3085 
3638 
3895 
3188 
3185 
3118 
3115 
3120 
3129 
3130 
3135 
3148 
3145 
3159 
3150 
3165 
3179 
3175 
3160 
3165 
5190 
3195 
7280 


Х-| 
т=59 
ИсМ15=29 
JF ТЕЕ" УЕ" 
= ЕМ: Ti #> 
ИМі+1 > =2408+1. 
FOR Іні TAL 
ZsFHS4QX, T,CTISLI,I112,C8*»2 
IF Z4»8 THEM 2935 ICHECK FOR ¥ALID CHRERCTERS ІН ALPHA STRING 
FRIHT "INVALID CHARACTER IH ALPHA LREZEL" 
GOSUE 3408 
GOTO 1938 
HCH1«e14*12-C2CZ) 
NEXT 1 
HnixHi*l2 
GOTO 3335 
1 
IF СҮ>14» OR CT$-"XEQ") THEM 2985 1SHORT FORM (2 BYTE? NUMERIC GTO: 
HCHI P2177 V i SECOND BYTE CONTALHS UHCOMPILED POINTER 
ИсМі +1 =g 
мІ = Mite 
GOTO 3335 
l 
М‹мМ1›=20@8 
IF Т4-"УЕО" THEN М<М12-224 
HCH1*1»28 
ИСМ1ғг2гусҮУ 
H1zMI-*3 
сото 3335 
1 
IF T4$4»"STO" ТКЕН 3888 
[1 


THEN М<М1>=3@ 


ADD LENGTH TD SECOND ЕУТЕ (HI ORDER EITS* F HEX) 


‘LONG FORM (3 BYTE? HUMERIC GTO ОР HUMERIC REG: 


SECOND BYTE AGAIN CONTAINS РОІНТЕК 
ITHIFD BYTE CONTAINS REGISTER HUMBER 


CHECK FOR STOPE INSTRUCTION 


IF ¥515 THEN 3855 ISHORT FORM (OWE ЕҰТЕ) STORE INSTRUCTION 
McK }2dB+¥ 

MI-HI*1 

GOTO 3335 

, 

ММ1>=145 

М<М1+ уч 

HIzMI*Z 

GOTO 2335 

, 

IF T£. "RCL" ThEH 3140 
: 

IF Ұ 15 THEN 2115 
М<М1>-32-У 

МісМі1е1 

GOTO 3335 

L 

WCMI»-144 

Mi Mite) PLI 

М1=М1+2 

GOTO 333% 

B 

IF Tf- »"LBL" THEN 3265 
! 

IF F4.»t 
“əлі 

Y253 

"MeNi 12192 
М‹м1#} )=@ 
LLEH«*TIZX? 
немі тр у= 241 
НемМ1 +55 =@ 
М1=нІ +2 

сото 2906 


i16HG FORM «2 BvTE* STURE INSTRUCTION 


CHECK FOP RECALL INSTRUCTION 


ISHORT FORM ¿i BYTE» RECALL INSTRUCTION 


LONG FORM (2 BYTE* FECRLL IHSTRUCTIOH 


ТНЕН 3218 'ALPHBR ІНРЕ, ІНЗТРОЦЛТТОН 


"uNÉCaMPILED LABEL HAIN POINTER "Ы SECOHE BYTE 
WEY ASSIGNMENT Б, ТЕ tSET TO СЕРО РСЕ ЕНЕ CODE> 


‘ADE CHARACTER DATA TO MACHINE CODE RRERERY 
Listing 1 continued on page 166 


dBASE II vs. the Bilge Pumps. 


by Hal Pawluk 
We all know that bilge pumps suck. dBASE II vs. everything else. 
d by now, we've found out—the hard dBASE II really impressed me 
way —that a lot of software seems to work the Written in — language (with B 
same н need for a host lan- 
o Í got pretty 


guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
| data as packed strings 
so there are no round- 
off errors, has a super- 
fast multiple-key sort, 
and supports ISAM 
based on B* trees. 

You can use it 


excited when І ran 
across dBASE II, an 
assembly-language rela- 
tional Database Man- 
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time Ї sat down with it. 
If you're looking 


for software to deal with ren s neis 
your data, too, here are (DISPLAY 
| | 10 PROD- 
some tips that will help: | 4 UCTS) or program it 
E : (so when you've set up the formats, your secretary 
Tip #1: Database Management can do the work). Its report generator and user- 
vs. File Handling: definable full screen operations mean that you can 
Any list or collection of data is, loosely, even use your existing forms. 
a data base, but most of those "data base man- And if all this makes your mouth water, but 


agement” articles inthe buzzbooks arereally about you've already got all your data on a disk, that's 
file handling programs for specific applications. okay: dBASE II reads your ASCII files and adds 
A real Database Management System gives you the data to its own database. 


data and program independence (no repro- Right now, I'm using dBASE II with my 
gramming when data changes), eliminates data word processor for budgeting, scheduling and 
duplication and makes it easy to turn data into preparing reports for my clients. 
information. Next come job costing, time billing and 
қ accounting. 
Tip #2: Assembly 
Language vs. BASIC: An Unheard-of Money-Back 

This one's easy: if you're setting up a Guarantee. 
DBMS, you're going to be doing a lot of sorting, dBASE II is the first software I've seen 
and Basic sorts аге s-l-o-w. Run a benchmark on with a full money-back guarantee. 
a Basic system like S*-IV against a relational To check it out, just send $700 (plus tax in 


DBMS like dBASE II and you'll see what I mean. California) to Ashton-Tate, 3600 Wilshire Blvd., 
(But watch it: I've also seen one extremely slow ouite 1510, Los Angeles, CA 90010. (213) 666-4409. 
assembly-language file management system.) Test dBASE II doing your jobs on your computer 


А ; | for 30 days. If, for some strange reason, you don't 
Tip #3: Relational vs. Hierarchal want to keep it, send it back and they'll refund 


& Network DBMS. your money. 


CODASYL-like hierarchal and network а ене о ООУР 
systems, around since the 1960's, are being ey know you don't need your bilge 


phased out on the big machines so why get stuck pumped. 
with an old-fashioned system for your micro? A 


relational DBMS like dBASE II eliminates the рге- 

defined sets, pointers and complex data structures А h -[: 

of a CODASYL-type DBMS. Ала you don't need S ton ate 
to be a programmer to use it. ©Ashton-Tate 1980 
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Listing 1 continued: 


3202 
32168 
3215 
3228 
3225 
32368 
2235 
3248 
3245 
i258 
3255 
3268 
3265 
3278 
3275 
3288 
32985 
3258 
3295 
3308 
3385 
3318 
5312 
3313 
3314 
3316 
3317 
3318 
3313 
3320 
332l 
3322 
3323 
3324 
3325 
3326 
3327 
3338 
3335 
5348 
3345 
3338 
3355 
3368 
3365 
3378 
33/5 
X377 
3388 
3395 
3398 
3395 
F408 
34602 
3485 
3487 
3418 
341% 
3420 
3425 
3438 
3435 
3446 
3449 
34598 


І 

IF >14 THEN 3235 
HCHI 5 = 1+7 

Мі=м1 е1 

GOTO 3335 

! 


1SHORT FORM (OHE BYTE? MUMERIC LABEL 


MCHI»-2607 1LONG FORM CTHO EYTE» NUNERIC LABEL 
MCHI12-V 

Ні =м1+2 

GOTO 3335 

f 

} 

a=] (ALL OTHER CORMANDS ARE TABLE DRIVEN 
¥=ta3 

Zaf Hc TY TE IFCS)? 

JF 2<>8 THEH 3310 

D 

PRINT “UNRECOGHIZABLE IMSTRUCTIONH СІУЕН ІН LINE 3 ",J 


GOSUB 3408 

GOTO 1938 

! 

ACMLI=ALICZ> ISTGRE IMSTFUC TION ТҮРЕ EH HaACALWE ODE ARRAY 
Мівиі +1 

' CHECK. FOR CORFECT ONE WO0*D INSTRUCTION 


IF (11025645 OR (114252143) ОР F3 THEN 3328 

РРІНТ "ERROR: EXTRANEOUS OFEFAND ІН IHSTRUCTIAN" 

GOSUB 3408 

GOTO 1930 

a 

IF 11527254134 THEN 333% {CHECK FƏR THO BYTE INSTRUCTION 

5 IFIRST СНЕСЕ FOF COMPLETE JHSTRUCTTON 
ЕЕ (115225144) GR <11<2» 191» DR CV ай) THEN 3327 

РЕІНТ “ERROR: MISSING OFEPRHD* 

20506 3480 
GOTH 1538 
! 

М Мі <= 
Мі= мі +1 
НЕХТ J !»4«*«EHD OF THE INSTFUCTIOH DECODE LGOPF** 
b 


і + $ + + * * * 

L 

ИН э= 92 '"RDD FINAL END IMSTFULTiOÓH: UHTOMPILED РСІНТЕР 
М<мМ1»1)›=0@ 1TH SECOMD BYTE 

ACH] +23=47 

SgsM1-*2 

PRINT “COMPILATION COMPLETED" 

ЁЗ=1 1ЗЕТ COMPILATION ЕГНЕ FLAG 

GOTO 350 

! 


! 

! PeHERROR CORRECTION 6МЕРОПТІНЕРжж 

FRINTER IS 16 

HI=E4 ARESET HRCHIHE CODE ARPA, 
PRINT "THE THSTRUCTION GIVEN WHS: ";S£f 

PRIHT "GEVE THE CORRECTED IHSIFUCTIDM ‘RITHOUT ШЕНЕ wUNEER ы. 
IHFUT “ «ТО ABOFT THIS COMPILATION, ТҮРЕ ABORT : <,ту 

IF T$="ABORT" THEN 350 

Ags=AgeTse т" 

PCJ кат 

TsT«LEHCTE»*1 

РЕТМЕН 

! 


то OLD VALUE 


! 
| э +> + * © + © » END OF COMFILE FCUTISE + -~ 


= a + е + $ = Ж ғ т > 


| 
Б 
к 
1 
' 
i 
L| 
\ 


а + Ф + ж ža + PROGRAM COMMANDS LIST ROUTINE = = 4 x» * # + + + FF 


THIS РОМТІНЕ LISTS OUT THE COMMANDS RYRILRBLE iH THIS PROGFRH RHD 
THE STHTA® OF THE COMMANDS AND OF INSTRUCTION ENTRY 


РРІНТ ° " 

PRINT “COMMANDS AVAILABLE IH THIS PROGRAM: 

PRINT ° " 

PRINT " COMPILE = COMPILES THE 41C PROGRAM CURRENTLY ENTERED” 
PRIQT " DELETE nn - DELETES THE HUMEEFED INSTRUCTION FROM THE PROGRAM" 
PRINT ~ EXIT - HALTS THIS РЕОСРЯМ ОБ STOPS MUMBE® СЕПЕЕЯТОВ" 
РЕІНТ " GETFFOG - RETRIEVES THE COMPILED CODE FROM CASSETTE ТАРЕ" 
PRINT " GETTEXT - RETRIEVES THE PROGRAN FEHSTRUCTIOHS FROM ТАРЕ" 
PRIHT " LIST - LISTS THE ENTIRE 41С PROGRAM CURRENTLY ІН MEMORY” 
PEIHT = — HUMBEF - GENERATES 41C INSTRUCTION HUHEERS - STOPPEB BY " 
PRIHT ° ТҮРІН 'EXIT*"" 

PEINT " БРЕНМИНВЕР — REHUMBERS THE 41С "RÜLRRM INSTRUCTION HUMBERS" 
РЕШТ " RUH - GEHERRTES THE ЕНЕ CODE FROM THE COMPILED CODE" 
PRINT " RUNPEIVATE - GENERATES THE BAR CODE FOR A PRIVATE PRÜOGRRH* 
PRINT " SAVEFROS - STORES THE COMPILED CODE OW CASSETTE ТАРЕ" 
РЕІНТ "  SRVETEZT - STORES THE PROGRAM LISTING ON CASSETTE TRFE" 
FRINT ° SCRATCH - ERRSES THE ЕНТІРЕ 41C PPOGFAM” 

PRIHT " 7? - LISTS OUT THE COMMANDS AVAILABLE " 

PRINT " " 

PRINT "SYHTRX FOR IMSTRUCTIOH EHTRY:" 

PRIHT "° A»IHSTEUCTIOH FORMAT: " 

PRIHT = а <41C INSTRUCTION." 

PRINT " (ELRHKS ARE USED AS DELIMITERS»" 

PRINT " BYSFECIAL SYMBOLS: * 

FFIHT " 1» USE 7%” INSTEAD GF THE S1GHR SIGH” 

PRINT “ 22 USE "B^ INSTEAD OF THE AHGLE 516и" 

PRINT " 3» USE "4^ INSTEAD GF THE HOT EQUAL’ SIGH" 

ЕРІНТ “ 4» USE SINGLE QUOTES <” > INSTERD OF DOUBLE OUOTES" 

PRIHT " COTEXT FORMATS “СТЕХТ ENTRY >“ «НОТЕ SIHMCLE QUOTES?” 
PRIHT “ ÜR R^«TEXT EHTRT» FOF RFPPEMDIHG TEXT" 


GOTQ 350 
і 


I 
1 
i 
! 
! 
! 
I 
! 
| 
! 
| 
! 


ж + =» - + # + е * END OF COMMAND LIST POUTINE + + + + + + Fee + 


&oto Ф + t  Bo& & "REHUMBEK" ROUTINE + + + 4 2 + * * 9 * т * * * + 


TH1S ROUTINE REHUMBERS THE 41C INSTRUCTIONS EY REAPRAMGING THE 

APFAY OF POINTERS INTO THE TEXT STRING. THE STARTING OLD VALUE, НЕН 
STARTING YALUE AND INCKEHEHT ARE PEGUESTED, AND AW HUMBER GYERFLOM 

e 2240) OR FEMFITING OVER EXISTING INSTFUCTIONWS MILL ABORT ROUTINE 


IHFUT "ЕНТЕК THE OLD STARTING W,HEH STARTING €, AHD INCPEMEHT: 
FOR t=¥2+) TO Vi-i {CHECK FOR OWERMRITTEM INSTRUCTIONS 
ІР P4172-1 THEM 3715 
РҒІНТ "ERROR - ATTEMPT MADE TO OVERKRITE EXISTING INSTRUCTIONS" 
GOTO 358 
NET I 
Foo [=1 TO 2240 
ЖЕМ 426) 
IF |:-Уі THEM Р/19ш-1 
MENT I 
ЕзУ1-1 
ҒОР I-92 TO 2230 STEP v. 


CREATE TEMPORAR FOIHTEP RRER'Y 


ITRANSFER VALID FORNTERZ EPC Ta PGIHTER ВЕРНҮ 


Listing 1 continued оп page 168 


«Vi, V2,V3 


IHE UNBEATABLE 3-100 
MEMORY 


That's the MEASUREMENT systems & con- 
trols DMB Series of S-100 bus memory 
modules, fully compatible with ALPHA 
MICRO, CROMEMCO, DYNABYTE, NORTH 
STAR, МР/М, and most other S-100 systems. 


Definitely a winner, the DMB Series is avail- 
able with Bank Select (DMB6400) or without 
( DM6400) and utilizes industrial quality con- 
struction, provides outstanding reliability, 
and is backed by dedicated customer service 
and a one year guarantee. 


The DMB6400 uses І/О port addressing for 
the bank select feature. À switch provides the 
ability to select any one of the 256 I/O ports 
for addressing the memory banks. Тһе mem- 
ory is configured as four totally independent 
16K software selectable banks, with each 
bank addressable on any 16K boundary. 


а=. TE 
=”, ДО ES PD m < 
E d px H y Sy it 
AUS ы 
ҰҚ С; 


УНА I 


Outstanding features such as those listed 
below make the DMB series the UNBEATABLE 
9-100 Memory: 


е Four independent 16K software select- 
able banks. 

Each bank 15 independently addressable 
on any 16K boundary. 

Switch selectable bank sizes — from 
16K to БАК in 16K increments. 

Eight banks (512K) per I/O port for each 
of the 256 ports. 

e 2-80 AMHz operation with no wait 
states using transparent refresh. 
On-board diagnostic LED's. 

Low power — 8 watts maximum. 
Reliable, tested and burned-in memory. 
IEEE S-100 compatible timing. 

One year guarantee. 

Attractive Dealer & OEM Prices. 


See your nearest computer dealer, or contact 
us for the complete story on the UNBEAT- 
ABLE $-100 Memory. 


A Divislon of MEASUREMENT systems &. controls 
incorporated 


867 North Main St. / Orange, Calif. 92668 / (714) 633-4460 
TWX/TELEX: 678 401 TAB IRIN 
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Listing 1 continued: 3670 РБІНТ 41:52 (SAVE THE NUMBER ОЁ BYTES ІМ THE PROGFAM 
4675 PRINT 31; 22 


3745 Кекті 4830 ASSIGN + TO 81 

3758 IF K»2240 THEN 356 ICHECK FOR END OF PROCESSING 4635 GOTO 356 

3755 IF К1Җ%К)<@ THEN 3745 +990 ! 

3768 PCIXzKi14K) 4025 (і + e~ > € + > & + END OF SAVEPROG ROUTINE + + * Fe # + * + ++ 
37659 НЕХТ I 4120 ! 

3778 РЕІНТ “ERROR: INSTRUCTION NUMEER OUT GF BOUNDS” 405 t 

3775 ҒӨК Іші TO 2248 41180 ! 

3780 Р<ІзаК1<13 4115 ! 

3785 НЕХТ І JI20 ! s © = +» t © * * 9 > "“GETPROG’ ROUTIME * + * v X # іт t + * * # # 
3790 GoTo 350 4425! 

3795 | 4130 | THIS ROUTIHE RETRIEVES THE COMPILED PROGRAM FROM CASSETTE TAPE 
3888 ! + * s * * 9 + + + * END OF “RENUMBER- ROUTINE - t * X & £4 ttt * + 4135 ! 

3885 | 4146 INPUT "GIVE THE НАМЕ OF THE FILE TO BE РЕЙІ”,Т1% 

3818 + 4145 Fe=1 ISET THE COMPILED PROGRAM PRESENT FLAG 
3815 ! 4156 #5516н TIS TO #1,1 

3820 ! 9  * + $ * € » + + 'SAVETEXT^ ROUTINE + + tz- ^ - + * 9 в © 4155 IF 1 >t THEN 3178 (CHECK FOR FILE ERRORS 

32825 ! 4166 PRINT "FILE HOT FOUND" 

3838 ^ THIS ROUTIKE SAVES THE TEXT GF THE 41C INSTRUCTIONS «THE SOURCE 4165 GOTO 358 

3835 ! FILE} OM CASSETTE TAPE. 4178 IF 1-8 THEM 4198 

3840 ! 4175 PRINT "FILE IS PROTECTED GR OF WRONG ТҮРЕ” 

3845 IHPUT "GIYvE THE НАМЕ ОҒ THE FILE TO РЕ SAVED: “~, ТІ$ $150 GOTO 356 

3858 CREATE Т1%,Т DIY 64+56 4165 ! 

3855 ASSIGH #1 ТО Tis 4190 READ 81;52 IGET THE NUMBER ОҒ BYTES IN THE MRCHIHE CODE ARRAY 
3868 PRIHT @1;F¢2> ISAVE THE POINTER ReRRY AND THE TEXT STRING 4195 PEAD A1 MCE} 

3869 PRIHT 81;AS$, EHD 4200 ASSIGN #1 TO + 

3878 ASSIGN ж TO Wi 4285 GOTO 350 

3975 GOTO 356 4210 ! 

3898 ! 4215 |! я © + v * + * ғаз END OF '"SRVEPROG ROUTINE + 9$ + + + * + + + + 
3835 i! + ++ t + £F + * + EMD OF SAVETEXT КӨШТІНЕ * - + = + т + x + + + * 4229 ! 

3890 ! 4225 ! 

3895 ! 4236 ! 

3988 ! 4235 ! 

3965 ! $240 | + + € © * 9 + + ERROR CONDITION HANDLING EOUTINE # + + + + FH + 
35810 ! + e ++  * € + + + "GETTEZT ROUTINE + X + + + * + & & ERE t ED 4245 ! 

3915 ' 1256 Е1=ЕРЕН SAYE ERROF NUMBER 

3928 ! THIS ЕОМТІНЕ FETPIEVES THE TEXT IHSTRUCTIONHS SOURCE FILE) FROM 4255 Ег-ЕРЕІ. ТЕНУЕ СІНЕ NUMBER WHERE ЕРРОР OCCURED 
3925 ! CASSETTE TAPE AND RESETS THE ЕНІ GF TEXT POINTER. 4260 IF ЕШ<>80 THEM 3275 

3238 ! 3265 PRINT *HQ ТАРЕ IM ТАРЕ DPIVE. PLEASE INSERT ТАРЕ“ 

3935 INPUT GIVE THE HAME ОҒ THE FILE ТО РЕ FERD^,T15 4276 GOTO 3558 

3948 A@SSIGH Tis TO @t,I 4275 IF Е1.264 THEN 3239 

3935 IF 1451 THEN 3950 128% PRINT "HOT ENOUGH ROOM OW TAFE. PLEASE uSt ЯНОТНЕР TAFE” 

3958 PRINT "FILE NAME HOT FOUND" 42859 GOTO 358 

3955 GOTO 356 4200 IF Е\<>83 THEN 4305 

3960 IF I=@ THEN 3988 3295 PRINT “TAPE 16 WRITE PROTECTED. PLEASE FIR” 

3365 PRINT “FILE IS PROTECTED ОР OF WRONG ТЕРЕ" 4360 GOTO 358 

3978 GOTO 356 4385 IF ЕІ<>53 THEN 2320 

2825 ! 3310 FRIHT "IMPROPER FILE НАМЕ (SHOULD BE SIX CHRRRCTEPS ОК LESS?" 

3900 READ #1; P<#) [RETRIEVE THE POIMTER ARRAY PHT TEXT STRING 4315 GOTO 358 

3985 READ В1;Н% 4320 IF EI 254 THEN 4358 

3990 TsLEHCR£) [RESTORE FOINTER TO END OF ТЕАТ 3325 PRINT "DUPLICRTE FILE НАМЕ" 

3995 GOTO 350 4330 IF «Ez2538500 AND «E2«24860^ THEN 4345 

4000 | 4539 ІНРЫЛ “De YOU WISH TO USE THE OLD FILE^ “,72% 

3805 ! ++ t t + X € + * + + END OF "GETTEXT^ FOUTIHE + + + = + & e т + * + 4349 IF «Т2%шя"Ұ") OR (T242a"yES"** THEM 4352 

4010 ! 4345 GOTO 358 

4015 ! 254) IF E2-3856 THEN 2355 

4020 ! 4355 IF E2=4666 THEN 4865 

4025 t 4360 PRINT "ERROR + “Et; “SEEN AT LINE # "zE? 

4030 ! + € + ^ ^ 4 Xx « + * SAYTEPROG FOUTIHE # + а f = * € — 9 He 4259 GOTO 3508 

4835 ! 1370 ! 

4840 | THIS ROUTINE SAYES THE COMPILED CONE «THE JOR FILE: IM THe М Rey 4375.) € ^? 9 4 * * 9? * * * * ERD OF ERROR POUTIHE + "^ eter * ts 
4045 ! ОН CASSETTE ТАРЕ FOR LRTEF. USE. 4320 ! 

4959 ! 428% ! 

4055 [NFUT = GIVE THE NAME OF THE FILE Тб ЕР SesED: 7,T1ix4 4394 ! 

4060 CREATE TIS,50 4255 | 


+065 ASSIGH TIS TO ЕІ Listing І continued on page 170 


NORTH STAR 


North Star Horizon 2 


, 2-5'4 Disk Drives 

32K Double Den 
Factory assem. & tested 
Factory guaranteed 

List 3095 


ony 92274 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON-1-32K-DOUBLE DEN 52595 $1980 


InterSystems 


ITHACA INTERSYSTEMS 2A 


Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 

V /O—with interrupts 
FDCII Disk Controller 
20 slot motherboard 


List $3595 You Pay Only $2795 


PASCAL/Z + THE FASTEST PASCAL $375 
GET READY FOR ITHACA’S Z-8000 


HORIZON-2-32K-QUAD DENSITY 3595 2674 
HORIZON-2-64K-QUAD HARD DISK 9329 7149 5086 16 БІТ CPU А SUPPORT CARD SEATTLE $575 
HORIZON RAM ASSM 16K =$389. 32K — $579 T 

HORIZON RAM KIT SALE! 16K = $314 32K = $469 Mi О " ROW Е DISK 
HORIZON DISK DRIVE SALE DOUB DEN* SAVE! 315 

NORTH STAR HARD DISK 18 Mb 4999 3929 DISCUS 2D + CP/M® 600K ONLY $938 


PASCAL-PLUS 14,18 OR 36 DIGIT PRECISION 249 


SUPERBRAIN 


ZENITH 


DISCUS 2 + 2 + СР/М? 1.2 MEGA B. $1259 
ADD DRIVES 20 = $650 2 + 2 = $975 
2D-DUAL + CP/M? + MICROSOFT BASIC = $1555 


$2293 VALUE OVER 32% ОЕР! 
WHILE THEY LAST 


MORROW HARD DISK 

26,000,000 BYTES! 
LIST $4995 ONLY $3995 

| CP/M® IS INCLUDED! 


1 


SAVE ОМ MEMORY AND PROGRAMS | 


SYSTEMS MEMORY 64K A А T 4mHz RCA-COSMAC VP-111 99 RCA-COSMAC 
5599 ҰР-711 $199 
SYSTEMS MEMORY 64K BANK SELECT COLOR! RAINBOW 385 


SUPERBRAIN QD 64K — 
List $3995 only $2995 List $2895 onty $2299 


ERMINALS 2-19 $725 s mun аш 
CENTRAL OATA 64K RAM $599 ЕЈ-80 Machine Languege Tutor $25 
| ITHACA MEMORY 2716-61! 64K $845 EZ-CODER Translates English to BASIC | 
INTERTUBE 111 only $725 | sare memory ане вт sex aun: $71 
$358 ECOSOFT FULL ACCOUNTING PKG 
DIP.81 PRINTER $425 SSM KITS 2-80 CPU $221 $315 
only VIDEO BAD V83 4Mhz $412 BOX OF OISKETTES $29 
ANADEX PRINTER OP-9500-1 $1369 SECRETARY WORD PROCESSOR 
CAT NOVATION MODEM $169 Tha Bert! $99 
TARBELL DISK CONTROLLEROD $445 TEXTWRITER ІН Book Writing Program 
MICROTEK $675 сомов MA BK ARM yt өйт 
NGSE 1.22 А Р01 TERRIFIC PROGRAMS СОҒАЅТ NORTH STAR BASIC Speeder 
ONLY $10. EACH Upper $71 
NEC PRINTER $2699 NORTHWORD 294 MAILMAN 234 Which Computers are BEST? 
TRACTOR, THIMBLE, RIBBON INFOMAN $364 BROCHURE FREE 
TARBELL COMPUTER-PHONE North Star Documentation p-—— 


AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 


o quare 
Amedain” [5] Computers Р 


919-889-4577 KIVETT DR. JAMESTOWN М.С. 27282 919-883-1105 


" CP/M Is а registered trademark of Digital Rasaarch, Inc. 
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Listing 1 continued: 


4460 
4405 
$410 
4415 
4420 
%425 
4430 
$435 
$448 
4445 
4459 
4455 
$4568 
4465 
4478 
4475 
4488 
4485 
4499 
4495 
45600 
4585 
4510 
4515 
4520 
$52 

4538 
4535 
439540 
4545 
45509 
4955 
4557 
4568 
1565 
4579 
4575 
4558 
4585 
4598 
4593 
4500 
4685 
+618 
$615 
4620 
4625 
4630 
4535 
4540 
4645 
$5650 
455% 
4550 
46565 
4678 
$675 
4550 
4565 
$598 
$545 
4708 
4795 
$718 
4715 


* + + + о + @ + > ж + ЕВЕ РНТТЕЕН STRING GEHEERTUÜF «+ $ + t * + + * +  & 


THIS FFüCEDURE GEKEERTES A STRING REPRESENTING THE BRE CODE PATTEPA 
AS IT WILL BE WRITTEN Он THE DIABLO 1650 DAISY WHEEL PRINTER. IT 


l 
1 
4 
1 
4 
( DECODES THE BIT PATTERN FROM THE APPAY в” ANE COHCRTENRMTES THE 
{ CORRECT HUMEER ОҒ ЧЕЕТ СА! BARS AND ЕІ ВНК SHTO THE STRING. THE 
a PATTERN USED IS: 

1 12НЯРРОН ЕНЕ: 2 VERTICRHL EARS 

! 22МІШЕ БЕР: 4 VERTICAL ERRS 

! 3»SPRCE: Э BLRHES 

1 


Еж" - 
FOR ісі TOL 
1 THE YERTICAL BRR OH THE TITAH 18 CHAFRCTER HHEEL 15 AW ІН ASCII 
IF B«15»20 THEN B$2E$$"5»5 G 
IF BCXI»21 THEN B£zES$t?*2525 ы 
HEXT I 
РЕТШЕН 
1 
| таға = + + а ғ END OF BRP FATTERW СЕНЕРЯТОЕ + = + 9 x - ot + ke 3 
1 
1 
1 
|o 9 + + + Ro + # + + НТА + 5 # X o жт о = > -- B ot + о 5 ox 4 
i 
1 *e*sLOCRL LABEL AWD STRER REGISTER CHARACTERS +++ 
DATA RA,E,C,D,E,F,G,H,1,3, T,2, €, XL 
DATA " p ia s" E a "ш “ы. ",а,Һ,с,фд,е 


*eÉIHSTRUCTIONM MHEMONICS AND НИМЕРІС VALUES» 

DATA X,76,XCH,7?7,54,71,2-,72, GREG, 153 

DATA 4,66,4,64,-,65,7,67,1^ (96, 18°X,87, ABS. 97 

DATA ACOS, 93,ADy,143,A0FF, 139, 80H, 146. RRCL, 155, ASHE, 136 , AS JM, 92 
BATA ASTO, 154, ATAN, 94, RIEN, 126, BEEP, 134, CF, 139, CH2, 84, CLE , 11 
DATA CLR, 135, CLD, 122, LEG, 138, CL ST, 11$, CL, 1:9, COS, 90 

DATA B-P,186,DEC,95,1EG, 126. DSE, 151, ENG, 156, ENTER. ,13t.E^X, 25 
BATA E^X-1,88,FACT, 98,FC?, 173,FC?C, 171, FIX, 156,F RC, 105 

DATA FS7,172,FS?C, 170, GRAD, 130, HAS, 192, HAS+, 72, HMS-,74. НЕ, 109 
DATA IHT,1984,196,150,LRSTX, 118,LN, 90, LH t -X, 191, LOG, 26 

DATA MEAN, 124,46D,75,0CT, 111, OFF, 141,P-R, 76, PI, 114 

DATA FROMPT,142,P5E, 132, F-D, 107 . R-P, 79. RAD, 129, RCL, 1H4, FDH, 117 
DATA RHD,110,RTH,133,R^, 116, SCI, 157, SDEV, 129, SF, 168 

DATA SIGN, £22,SIN, 89, 50FT, S2, ST», 148 

рата $T4,146,5T-,147,5T.,149,5T0,145, $T0P, 122, TAN, 21, TONE, 159 
DATA VIEH, 152, X88?,599, 8/2, 121, C07, 182,2 87, 123, Хат, 78 
DATA Xi), ŽOG; XY, 113, HCV? 68, U2O7, 182, 4217. 120, X. 07.169 

DATA X>¥?,69,K°2,81, Y^3, 82 


! s*&VRLID $1C CHARACTERS AND CHARACTER СОрЕ+++ 

DATA * "532,60, 29,8, 36,%, 37,8, 126, 4,42, +,43, 7," ,44,-,45,. , 45, 247 

DATA "0',48,*1*,49,"2",59,"3*,51, "4", 52, "5". 52, "5", 54, "7", 55, "8^ 56 

ТЯТА "9",57,:,58,%;",59,<,68,ғ,61. G2, 7, 65,8, 13,7, 65, B, 66,0, 57, D, 60, €,69 
рата F,70,G,71,V,72,1,73, ,74,K,75,L, 76,8, 77,H,78,0, 79,0, 50,0, 51, R,02,5.63 
уята T,84,U,05,V,96,H,57, X,98, Y,89,2, 50,- 94, a, 97,b,98,c, 95, d, 2060, €, 101 


Ш + d е: + # + + o + + о + 9 €* + Eo # -ҡ + Ұ ^5 “ғ Ұ 4 ® HF XE + + > о > > у F 
i 

i *4x*34 FUHEC TION DEFINITIONS «457 

4 

% NiSTFUCTEOH EXTRACTION FUNCTION: THIS FUNCTION 100%5 ЯТ ТЬЕ TEXT 


HERR? AHD EXTRACTS THE INSTPUCTION POIHTED ТО E THE POINTER AT THE 
( [MDEX PASSED TO THE FUNCTION. 
! 
DEF ЕНЕ At, INTEGER 1) 


4729 
4725 
4739 
473% 
4740 
4745. 
4750 
4755 
"660 
4775 
4738 
4755 
3738 
$0792 
4795 
4206 
38505 
4810 
4815 
J£z28 
4Е25 
4$ T8 
4825 
4t4ü 
4345 
4£58 
4255 
4868 
4865 
4870 
4975 
43588 
4565 
4390 
4295 
4560 
4365 
+219 
4315 
3920 
4925 
4238 
4335 
4240 
4345 
4947 
4258 
4355 
43608 
4355 
497 
4975 
аэге 
+985 
4320 
4295 
Econ 
саб 
5016 
5015 
S026 
5225 
5028 
кз +5 
td ET] 


1НТЕСЕЕ F 

ГІН 55150] 

ҒОҒ Ісі TO 59 

IF ASLI*J;1)-:"" THEN 4745 

НЕТ J 

©лен 1+1,1+3-1] "GET ТЕХТ UP TO THE SEMICOLCH LELIMTTEP 

RETURH 55 
FHEND 
+ ж ж + к а. s+ ч + + ж + + + ж rx ж + тт % ж + ж 
? 
b HUMBER FORMRT FUNCTION: THIS FUHETION COHYERTS A HUHBER INTO A 
a CHARACTER STRING. ІТ 15 USED OHLY ІН THE BPIABLO PRINTOUT SECTION. 
k КАЁВНЕТЕК NEEDED 15: 
D 1» АМ INTEGER МИМВЕР TO EE COHYERTED IHTO A CHARACTER STRING 
p 
DEF FHFS4IHTEGER Н» 

INTEGER I,J, K 

DIM H$15) 

IF H»zIe6 THEN 4340 ICOMYTERT ӨНЕ DIGIT HUHhBERFS 
l£zcHERSSHe4E» 
FETUPH HF 
a 

IF Н>-<108 THEH 4856 MEONVERT THO DIGIT UUMEERS 

H= HEF: DIY 19»48о25СНЕҒчН ПОП 18943» 

RETUPH HS 
! 

IF W21860 THEN 4890 

{=н DIY 100 

Jeb NOD 188 DIY 16 

H£zCHRSLIe428)CHRECI«* 4E ^ZCHE£«M НОВ 18+45> 

RETURH НЕ 
| 

=н Му i686 

JxzH MOD 1808060 Div 100 

к=н HOD 19060 DIY 10 

HESCHREEX: 144€ &CHRECIAJEOZLHEE.K*43OtCHEXAcH NOD 10%45: 

РЕТПЕН МІ 
ҒНЕНІ 
t 
t + + + ^ m - % ur Ф + + + - ж 
і 
8 кан AND TRSTRUCTION РРІНТОМТ FUNCTION: THIS FUNCTION 
Ш CREATES A STRING COHTAENIHG THE РОН НИНВЕР AHD BEGINNING 
L AND EHDIHG FUNCTION HUHEEFZ. IT IS USED ONLY IN "Ht DIABLO 
t PPIHTOUT SECTION.  PRFRHETERZ HEEDED НЕЕ: 
t 1 RH HUMBEF 
L 2*FIRST INSTEUCTIGN NUMBER 
t S>LAST INSTRUCTION HUMEENK 
t 
DEF ҒНРЕ«ІНТЕСЕР R, INTEGER І,ІНТЕСЕР F> 


Bin Е%[ 307 
R£-"ROM "ZFHFE К›&° ("SPHF SCID 


IF ІшҒ THEN 4395 
ЕжяРІЗ" — "EFNHFEAF?» 
Ps-Frz"5" 
KETURH FS 
FHEHD 
+ + + ж E - * + E + * + r + + > ж 


PING) :БАРСН FUNCTION:  FUMLTIOM SEPPORES FASSED CHRPRETYER РРЕЯТ 
FIF PASSED ТЕУ AND FETUFHS INDE: ПЕ kE' ҒОШНЫ Jai НРЕЙУ ӨР © IF 
HO FEY WAS Ғоспиф. | PAFRMETEKES PEOUIFED «РЕ: 


Listing 1 continued оп page 172 


The type you get out of most printers you 
wouldn't send to your maiden aunt, much less 
use for your important correspondence. Апа up 
to now, in order to get a dot matrix hardcopy you 
could really call correspondence quality, you had 
to spend on the high side of a thousand bucks. 

Not any more. 

The Epson MX-80 challenges any dot matrix 
printer anywhere to match our type at our price. 
Or even come close. 

Qur emphasized print mode gives you a tack- 
sharp, clean, easy-to-read 
face with true descenders—at 
a fraction of the price of daisy 
wheel printers. We give you a 
user-defined choice of twelve 
different weights and sizes of 
letters in 40, 80, 66 or 132 col- 
umns. We give you adjustable 
tractors so you can do any- 
thing from labels to memos to 
manuscripts. Fast and clean. 

But if you think print qual- 
ity is the only thing we have 


4 cur" 
4. tor 
will e ас second 


to sell, you're wrong. The MX-80 may be the 
most revolutionary printer to come out in the 
past ten years. 

For starters, it features the world's first dispos- 
able print head —after it's printed between 50 and 
100-million characters, just throw itaway. А new 
one costs less than $30 and you can change it 
yourself with one hand. Plus, the MX-80 prints 
bidirectionally and 80 CPS with a logical seeking 
function to minimize print head travel time and 
maximize throughput. Finally —and this is the 
best part — you can buy an 
MX-80 right now for less than 
$650. 

Апа that's what we call a 
lot of fine print for the money. 


EPSON 


EPSON AMERICA, INC. 


23844 Hawthorne Boulevard * Torrance, CA 90505 = (213) 378-2220 
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Circie 108 on inquiry card. 


Still 
programming 
"by hand"? 


Leave your hands 

and mind free 

to create new programs. 

Let PEARL handie 

the production of 

program code. Define... 
your new programming 
ideas by answering 

PEARL's iru PEARL 
LOL writes yc ov F ›гоага 2 М, 


Aaile 


“the vH pao 
non-programmer ($130); 
Level 2 for business 

applications and those 
КЕ BÉ К ae skills 


Join the hundreds who, 

use PEARL to create | 
error-free code automatically. е 
Interested? Need more | 
information? Visit. your 

nearest microcomputer 

dealer or call CPU today. 


È CPU International 


Р.О. Вох 12892 
Salem, Oregon 97309 
(503) 370-8653 

172 
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Listing 1 continued: 


5045 ! 1»1HDEX OF FIRST POSITION (СІНТЕСЕРЕ? 

593509 | ӘЗІНДЕХ OF LAST POSITION «INTEGER? 

5055 ! ЭЭКЕУ TO BE FOUND <STRING> 

5860 ! 438TRING ARRAY ІН WHICH THE SEARCH IS MADE 
5865 ! 


3970 DEF FNSCINTEGER I[,f,0f,A8¢#)) 
5875  IHTEGER F,L,M 

5080 Fel 

5085 LzJ 

59982 МшіҒа>» DI" 2 

5095 IF Q$sHfC(H» THEN RETURH М 
5100 IF Q$5H£CM» THEN Fens! 

5105 ІР Gs<AS¢M> THEN L=N-; 

5110 IF Ғігз( THEH 3099 

5315 Н»а 

5120  RETURH H 

5125 FHEHD 

5130 ! 

5135 | + E * + * E * * 
51468 


Text continued from page 150: 

Since the HP-41C instructions are 
of varying length, they quite often 
straddle the border between two rows 
of bar code, If an instruction starts in 
the previous row and ends in the cur- 
rent row, the bytes of the instruction 
contained in the current row are the 
leading partial-function bytes. Alter- 
nately, if an instruction starts in the 
current row and ends in the next row, 
the bytes contained in the current row 
are the trailing partial-function bytes. 
The third byte of a bar-code row con- 
tains, in the 4 high-order bits, the 
number of leading partial-function 
bytes, and, in the 4 low-order bits, 
the number of trailing partial-func- 
tion bytes. 


A Bar-Code Generating Program 

The program given in listing 1, 
which runs on a Hewlett-Packard 
HP-9845 minicomputer, allows the 
user to enter numbered HP-41C in- 
structions and will insert the instruc- 
tions into a text string for later use. 
Each instruction is associated with a 
value between 1 and 2240, which 
determines the order of execution of 
the HP-41C instructions. The number 
2240 is given as a maximum since that 
is the largest number of bytes avail- 
able to the user in program memory. 

If the HP-41C program is extremely 
long, a renumbering command allows 
the user to create gaps in his number- 
ing scheme to allow for later insertion 
of instructions. Using this program, 
the user is able to insert, delete, and 
replace instructions; the user can save 
the program in a file for later use. 

In response to the prompt symbol, 
the user may give other single-word 
commands to compile and generate 


!IFIND CENTER OF ARRAY 
ТЕ KEY HAS BEEK FOUHD, RETUPH INDEX 


ICOHTIHUE SEARCH THROUGH AFPROPRIATE HALF 
IRETURH @ IF SEARCH FAILS 


* Ы * * * + * + * 
bpokese4yx?kk*** ЕНІ) ОҒ BAP CODE GENERATION FROGRAM fi4--7*499 ет 


bar code for the HP-41C programs, 
save and retrieve the compiled HP- 
41C machine language, and list or 
delete the entire program. The syntax 
and action of each command are 
given in table 2 and will be printed 
out by the program if a “17 is typed 
in response to the prompt symbol. 

The basic structure of the program 
is a main routine that generates the 
prompt symbol and decodes the 
input. А series of other routines per- 
form the command functions and are 
called by a jump table in the main 
routine. The input to the main rou- 
tine is decoded only to the extent of 
determining whether a command or 
an instruction has been given, and if 
an instruction has been decoded, the 
instruction number is calculated. The 
instruction is then appended to a text 
string, and a pointer to that instruc- 
tion is entered into a pointer array at 
the position given by the instruction 
number. Consequently, the other 
routines will be able to retrieve the 
program by a linear inspection of the 
pointer array. 

Replacement, deletion, and renum- 
bering of instructions only involve 
manipulation of the pointer array, 
while insertion requires that the in- 
struction number (an integer) must 
fall between two existing instruction 
numbers. The syntax of the HP-41C 


. instructions recognized by this pro- 
~ gram follows that of the HP-82143A 


thermal printer and of the program 
listings distributed by the HP User's 
Library, with a few exceptions dic- 
tated by the difference between 
ASCII arid the HP-41C character set. 
For example, characters representing 
the Greek letter E, the angle sign, and 
the Ж sign are represented by the 

Text continued on page 178 


Valuable New Programs For 
Professionals and Hobbyists 


€ Are you an active Computer Programmer, Engineer, 
or Student? 

ө Do you work with Mathematics frequently? 

| ә Do you program in BASIC? 

ш € Do you need the right subroutine for your 

мМ | mathematical application? 


If you answered "Yes" to any of these questions, you need BASIC Scientific Sub- 
routines, Volume I, by Fred Ruckdeschel. Written by an expert in the field, this first 
volume in a comprehensive series gives you the complete BASIC listings for subroutines 
in the following important areas: 


e Plotting 
One- and Two-Dimensional Data Plotting 
Function Plotting 
e Complex Variables 
The Complex Plane 
Complex Variable Operations 
Vectors and Matrices 
Matrix Sums and Products 
Coordinate Changes 
Determinants 
Matrix Inversion 
Solving Sets of Linear Equations 
e Random Number Generators 
Distributions: Uniform, Normal, Poisson, Binomial, Weibull etc. 
e Series Approximations 
Taylor Series 
Least Squares 
Approximate Series Expansions 
ө And Much More 


Special Features— 

All routines are written in a subset of both Microsoft and North Star BASIC, with a 
complete subroutine cross reference. All equations that govern each routine are includ- 
ed, as well as extensive commentaries on each program. 


Order yours today. It will be one of the most valuable, time-saving references works 
you've ever owned. 


E i / | This and other BYTE/McGraw-Hill ISBN 0-07-054201-5 
books are available from Byte Price 519.95 


С г 
Books or your local computer store. 
" П | , i "e Please send [] | copies of 


BASIC Scientific Subroutines Vol. 1 


Name Title Company 


Street City State/Province Code 


O Check enciosed in the amount of $s еме rent in М5. funds oc draw on a 0.5, Bank 
Ll Bill Visa [1 Bill Master Charge 
Card No. CE ep, Date 
Add 75€ per book to cover E i 
postage and handling. "s 70 Main Street 
Available in January B 1 E JAS Peterborough, New Hampshire 03458 


Bar-Code Generator Commands 
COMPILE Compiles the current program and loads Ihe compiled code into the array M. 
DELETE n Deletes the instruction given by n from the currenl program. 
EXIT Halts execution ol the bar-code generator or of the line-number generator, 


GETPROG Retrieves compiled code from a lile on casselle tape. (The routine prompts for a 
file name.) 


GETTEXT Retrieves program instructions from a file on cassette tape. (The routine prompts 
for a lile narne.j 


LIST Lists the entire current program. 


NUMBER Automatically generates instruction numbers for НР-41С program entry. The start- 
ing number and size of the increment are requested by the routine. This routine is 
halted by typing "EXIT". 


RENUMBER Renumbers Ihe current program instructions. (The routine prompts for the aid 
starting number, new starting number and size of the increment.) 


RUN Generales the bar code from the compiled code. (Il may not be run unless com- 
piled code has been generated.) 


RUNPRIVATE Generates bar code for a private program. 


SAVEPROG Stores compiled code for the current program оп cassette tape. (The routine 
prompts for a Ше name.) 


SAVETEXT Stores instructions of the current program on cassetle tape. (The routine prompts 
for a file name.) 


SCRATCH Erases the current program. 


7? Displays a list of available commands and syntax rules. 


Table 2: A table of commands for the bar-code generating program given in listing 1. 


32 K DYTE MEMORY aum E 
RELIABLE AND COST EFFECTIVE RAM FOR ONLY 558 
6502 6 6800 BASED MICROCOMPUTERS 


FOR APPLE, TRS-B0 KEYBOARD, 
ЕЕС — RE serre oe 
PET*S44-BUS ННН К MK4115-3 OR EQUIVALENT 


DEVICES. 
+ PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION OC Ee Cr ES 
CONNECTOR BY USING A RIGHT ANGLE CONNECTOR (03m u | HE - * 200 NSEC ACCESS, 375 NSEC 
Een MOUNTED ОН THE BACK ОҒ THE MEMORY НЕ fab M Rs E bees del CYCLE 


MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE Bree Peay { 3 x BURNED-IN AND FULLY 
T А B A ee Hn 


canvas TS Т0 PET OR КІМ USING AN ADAPTOR CABLE up. м ы Lf $: TESTED 

RELIABLE —DYNAMIC ВАМ WITH ON BOARD INVISIBLE T = i * 1 YA. PARTS REPLACEMENT 

te PRE AANE MBONA и | GUARANTEE 

REQUIRED FOR STATIC BOARDS * QTY, DISCOUNTS AVAILABLE 

USES «5V ONLY. SUPPLIED FROM HOST COMPUTER 

FULL DOCUMENTATION ASSEMBLED AND TESTED = лы: - 

ONE YEAR AND - ШЫ Теш ; : | 

PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS Se Ie soup LL АЗЕМДЕП BUARGS -AUD 

RETURNED UNDAMADED WITHIN 14 DAYS р м. гез 3 - 5: MEMORY CHIPS CARRY А FULL GWE 
ASSEMBLEU WITH 32K RAM $395 00 x PR. ак YEAR REPLACEMENT WARRANTY 

& WITH 16K RAM $339 00 363 LEE МеН. НАК 
TESTED © WITHOUT RAM CHIPS $279 00 | 


HARD ТО GET PARTS INO RAM CHIPS) E- idi i ONE et So ШЕН. — =‘ 
WITH BOARD ANO MANUAL $109.00 Mr 4] IO н БА «thi Е 
BARE BOARD А MANUAL $49.00 МЫ. HEN жү ja COMPUTER DEVICES 


PET INTERFACE KIT—CONNECTS THE 32K RAM BOARD TO DOMO. cm А 1230 W.COLLINS AVE. 
A 4K OR BK PET. CONTAINS: INTERFACE CABLE. BOARD uy dim e 
STANDOFFS, POWER SUPPLY MODIFICATION KIT AND "G4 4^ M ORANGE, CR 92668 


COMPLETE INSTRUCTIONS 54800 C S ou еы (714) 633-7280 


Calli. residents plakte add 6% sales Ux, Masiorcharge 

& Visa accapted. Please sow 14 days Por checks 10 

U.S. PRICES ONLY сіғағ bank. Phone orders welcome, Shipping charges 
wil be added (o all shipmenis 


TTE 
Lor 
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THE SOLUTION STORE 


.MakesThe Difference! 


MicroAge Computer Stores sell solutions to your professional, business 
and household-management problems, not just hardware. That's what 
makes the MicroAge difference! From systems integration to easy-to- 
understand application software, research and development to warranty 
service and repair, systems consulting to training and installation. In all 
these, we offer the latest, most innovative approaches. That's why we are 
the forerunners ... the pioneers in the microcomputer industry. 


But don't just take our word for it. Visit the MicroAge Computer Store nearest 
you and see the difference solutions make. We have differences you'll 
experience with every time and money-saving idea. The difference that 
will keep you satisfied now and for years to come! 


Viscount at I-40 
El Paso, Texas 
(915) 594-3349 


644 Rockville Pike 1707 Monroe Avenue 2065 Ei Camino Real West 83 South 40th Street 
Rockville, Maryland Rochester, New York Mountain View, California Minneapolis, Minnesota Phoenix, Arizona Columbus, Ohio 


MicroAge. 
COMPUTer ѕтоге 


“Where Vision Becomes Reality” 


24 W. Camelback 2594 Hamilton Road 


(304) 840-9345 (746) 244-2000 (445) 964-7063 (612) 338-1777 (602) 265-0065 (614) 868-1550 

5742 Е Broadway 1220 Melbourne Drive 2525 М. Scottsdale Road 1490 W. Spring Valley Road 4550-50 E. Cactus Coming soon to: 
Tucson, Arizona Hurst, Texas Scottsdale, Arizona Richardson, Texas Phoenix, Arizona Denver, Colorado 
(602) 790-8959 (817) 284-3413 (602) 944-8794 (214) 234-5955 (602) 996-2910 Milwaukee, Wisconsin 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 967-1424 


SHTML 
ШІПІТІППТІІІІГІШІШІІПІШІІГІШІШІШІШІШ 
ШІПТППППППППІТТППІШІІШІГІШІ 
ШППТПППППИТТТШІШШІШІШІ! 
ШТТІТТІПШПШІІІШІІШШПІШІШІШІШІ 
STM MM 
ШГТИПИПТТТИПІГПППШПІПІІШІІГІІІ 
ШІП ІТІШІШІШІПІШІТІІГІГІ 
OW 9 (25 - 31 

BETTER НЇН 
ROW 10 (31 - 37) 

ИТІ ШІШІТІШІШІШІПІТШШПШІТІШІІ 
ROW 11 (38 - 40) 

TMM TT 


Figure 2: А demonstration program for the HP-41C. This bar-code program was created by an HP-9845 minicomputer connected to a 
Diablo 1650 printer using a Titan 10 metallic daisy-wheel. The program requires twenty registers within the HP-41C. 


DO YOU SEE EYE TO EYE WITH YOUR APPLE? в" 


The 05-85 Digisector* opens up a whole new world for your Apple li. Your computer can now be а part of the action, taking pictures to amuse 
friends, watching your house while you're away, taking computer portraits . . . the applications abound! The 05-65 is a random access video digitizer. 
It converts a TV camera's output into digital Information that your computer can process. The DS-65 features: 
ғ High resolution: 256 X 256 picture element scan 
е Precision: 64 levels of grey scale 
е Versatility: Accepts either interlaced (NTSC) or industrial video Input 
a Economy: A professional tool priced for the hobbyist 


The 05-85 is an Intelligent peripheral card with on-board software іп 2708 EPROM. 
Check these software features: 


е Full screen scans directly to Apple Hi-Res screen 

* Easy random access digitizing by Basic programs 

е Line-scan digitizing for reading charts or tracking objects 

е Utility functions for clearing and copying the Hi-Res screen 


Let your Apple see the world! 
DS-65 Price: $349.95 
deo FSII Gamera Price 


Advanced Vi $209.00 
SPECIAL COMBINATION PRICE: $599.00 


"MICRO | APPLE SELF-PORTRAIT 
WORKS P.O. BOX 1110 DEL MAR, CA 92014 эн 
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Now NRI takes you inside the 
world's most popular microcomputer 
you at home as ће 
new breed of computer specialist! 


to train 


NRI teams up with Radio Shack 
to teach you how to use, 
program and service 
microcomputers...make you 
the complete technician. 

It's no longer enough to be just a 
programmer or a technician. With micro- 
computers moving into the fabric of our 
lives (over 200,000 of the TRS-80™ alone 
have been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home ТР 
in Your Spare Time “М 

With NRI training, the program- | 
mer gains practical knowledge of hard- Only NRI gives you both kinds of 
ware, enabling him to design simpler, more training with the convenience of home 
effective programs. And, with advanced study. No classroom pressures, no night 
programming skills, the technician can | school, no gasoline wasted. You learn at 
test and debug systems quickly and easily your convenience, at your own pace. Yet 
| AOO you're always backed by the NRI staff and 
| your instructor, answering questions, giving 
й you guidance, and helping you over the 
tough spots, 

Explore the TRS-80 
Inside and Out 

| NRI training is hands-on training, 

with practical experiments and demon- 
strations as the very foundation of your 
knowledge. You don't just program your 
computer, you introduce and correct faults 
... Watch how circuits interact... interface 
with other systems...gain a real insight 
into its nature. 

You also build test instruments and 
the NRI Discovery Lab, performing over 60 
separate experiments in the process. You 
learn how your trouble-shooting tools work, 
and gain greater understanding of the in- 
formation they give you. Both micro- 
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Training Includes TRS-BO computer, transistorized 
eis meter, digital counter, 

and tbe NRI Discovery Lab with hundreds of tests 
and experiments. 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


computer and equipment come as part 
of your training for you to use and keep. 

Send for Free Catalog... 

No Salesman Will Call 

Get all the details on this exciting 
course іп NRI's free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV and 
Audio, Digital Electronics, and more. Send 
today, no salesman will ever bother you. 
Keep up with the latest technology as you 
learn on the world's most popular computer 


If card has been used, write to: 
NRI Schools 
N McGraw-Hill Continuing 
i : Education Center 
е 3939 Wisconsin Avenue 
"Hill Washington, D.C. 20016. 


Text continued from page 172: 

ASCII characters &, (0, and f, 
respectively. Also, single quotes in- 
stead of double quotes are used for 
text and alphanumeric labels, and an 
alphanumeric append instruction is 
indicated by the character А pre- 
ceding the single quotes and character 
string. The most important routines 
called by a command are the compile 
routine, which decodes the current 
program held in the text string, and 
the run routine, which takes the com- 
piled machine code and generates the 
bit pattern representing the required 
bar code. 


The program listed here was 
developed on an HP-9845A minicom- 
puter and contains the functions and 
output statements required to gen- 
erate bar code on the Diablo 1650 
daisy-wheel printer. This is the 
system used by the HP User's Library 
to produce bar code at request for 
any program written either for the 
HP-41C or for the HP-67 and HP-97 
series, The Diablo 1650 printer is used 
with a 96-character Titan 10 metallic 
daisy wheel and a Hytype II multi- 
strike film ribbon. 

The bars are printed by using the 
vertical bar (about 160 mils tall and 9 


mils wide) on the Titan 10 with a 
horizontal increment of 1/120 inch. 
The narrow bars are two characters 
wide, the wide bars are four char- 
acters wide, and the spaces are three 
blanks wide. Three blanks are used 
instead of two because the ink 
generally spreads a slight amount, 
causing the spaces to shrink and the 
bars to grow larger. The paper used is 
the standard one-ply, 87^ by 11 inch, 
white computer paper. Figure 2 con- 
tains the bar code generated by the 
User Library's Diablo 1650 for a short 
demonstration program written for 
the HP-41C. 

The subroutine at line 1605 prints a 
row of bar code and clears certain 
variables in preparation for the next 
row of bar code; this routine must be 
changed by the user if a different 
computer/printer combination is 
used. Copies of the resulting bar code 
may be made by an office copier if 
careful attention is paid to contrast, 
sharpness, and bar width. Many of 
the less expensive copy machines 
shrink the size of the bars, thus 
expanding the size of the spaces and 
rendering the bar code unreadable, 
Most of the commercial printing 
houses have the better copiers needed 
for this purpose. If many copies are 
needed, offset printing may also be 
used as a more expensive but very 
reliable method for bar-code repro- 
duction, 

For further assistance in generating 
bar code, you can obtain the Hewlett- 
Packard Creating Your Own HP-41C 
Bar Code manual (part number 
82153-90019), which contains a 
listing of the program given here and 
a discussion of bar codes and bar- 


MM-103 MODEMS 


With our unbaatable quality, 
low cost, one-year warranty 
and 24 hour a day Test Center, 
you won't find a better 5-100 
bus modem than the MM-103! 


code generation. B 


Editor's Note: 

The Hewlett-Packard bar-code format is 
partially compatible with the РАРЕК- 
BYTE® format designed by BYTE Publica- 
tions Inc іп 1977. Fortunately, the com- 
patibility is in the most important place, the 
representation of 1 and 0 bits within a line 
of bar code. Although Hewlett-Packard 
uses different header and trailer bytes to 
frame the actual bytes of data, the encoding 
scheme used to encode both the data and 
the header and trailer bytes is the same in 
both Hewlett-Packard bar codes and 
PAPERBYTE?* . Hewlett-Packard's deci- 
sion іп this direction strenghtens the 
authority of the PAPERBYTE® format, 
and we feel that this is an important step 
toward the standardization of machine- 
readable bar code....GW 


Call or write for brochure 
and price information: 


UPD 


POTOMAC MICRO-MAGIC,INC. 
5201 Leesburg Pike, Suiie 604 
Falls Church, ҮА 22041 
1703)379-9660 (VOICE) 
(7031378-0303 (MODEM: 300 BAVO) 


(По) AFTER ALL... 
— ALL MODEMS 
ARE NOT 
CREATED EQUAL ! 


MEETS IEEE S-100 STANDARDS 
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AUTOMATED 
EQuiIPMENT 


INCORPORATED 


18430 Ward, Fountain Valley, CA 92708 


WE’VE MOVED! 
Call Toll-Free for latest low prices! 
1-800-854-7635 Outside CA 
714-963-1414 Inside CA 
1-800-854-7635 Outside Cont. USA 
Prices change daily to meet competition. 


TERMINALS 
TELEVIDEO 912B. ....:....... .... $696 
TELEVIDEO 912C.. .... —M ossia 
TELEVIDEO Ө20С.................. 748 
NEW TELEVIDEO 950.............. 1000 
SOROC 10-120........ eee TT - 
ZENITH 2-18.......... TT 735 
HAZELTINE 1500.................. 850 
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SOLID STATE 

MUSIC KIT ASM 
СВ2 280 CPU. ...........$200..... $265 
VBIC VIDEO. ......... .. 140..... 190 
WE ОБ... 155..... 210 
VB3 VIDEO ,..... WAP 375..... 440 
(O04 INTERFACE ..... T = м... 225 
SB1 SYNTHESIZER ..... 195..... 270 
MEASUREMENT SYSTEMS "MEMORY 
DM3200 32K АМН2............... 480 
DM6400 64K 4MH2............... 595 


DMB3200 32K 4MHZ BANK SELECT. 630 
ОМВ6400 64K 4MHZ BANK SELECT. 745 


SOFTWARE ADDITIONAL SOFTWARE DISCOUNTS 
WORDSTAR ...... $350 WITH SYSTEM PURCHASE NEC THIMBLES 
MAILMERGE...... 100 GRAHAM-DORIAN STRUCTURED SYS NEC RIBBONS 
DATASTAR....... 250 JOB COSTING$700 ACCTSAEC....$700 AS 232 CABLE 5' 
N.S. PASCAL..... ‚ 160 INVENTORY... ACCTS PAY.... 700 AS 232 CABLE 40° i 724 
MAGIC WAND. ... 290 CASH REG... 475 GENLEDG..... 700 LEDEX MONITOR. il 
CBASIC.......... 100 APARTMENT. 475 PAYROLL... .. 700 Ж. 


BOOKKEEPER.... 800 MEDICAL... 


INVENTORY... 425 


NORTHSTAR 
нВ2-1-32К-р............. "О. $1990 
НВ2-2-32К-О.............. is... 2295 
НВ2-1-22К-0..................... 2450 
HABES ee ee 2690 
ADDITIONAL 32K НАМ............ 450 
HARD DISC SYSTEM...... NS . 3935 
B"DISC DRIVES FOR NORTHSTAR. . CALL 
МОЯТНМОЯр.................... 295 


DYNABYTE 
DB 8/1 COMPUTER,..,..., ...% 2395 
DB 81 COMPUTER WITH 
И г Locas ger reme « 3900 
DB Ва DUAL 8" DRIVES........ 3030 
32M PHOENIX ................. 11800 
96M PHOENIX ...... TEITE 2... 18000 
ALTOS 
64K, ONE MBFLOPPY............ 3800 


64K, ONE MB FLOPPY, 
ЁХРАМПАВГЕ................ 5100 
64K, 14.5MGHARODISK.......... 8100 


We will try to beat any advertised price. 
TERMS: AI! prices listed are cash discounted and subject to 


change. COD's are 2% additional. Universitias and 


well rated-firms Ме1-10. 


SHIPPING: ADDITIONAL IN ALL CASES. 
TECH. ASSISTANCE: WE TRY TO HELP INTERFACE AND 
TROUBLESHOOT —CALL 714-963-1414. 


NOVATION CAT 


PRINTERS 
NEC 5510 (TRACT, RIB., THIM)...,.. $2570 
NEC 5520(TRACT., RIB., THIM)...... 2900 
NEC 5530 (TRACT., RIB., THIM)...... 2600 
MALIBU ........... enar e uoo _... 
lu. TM Ше” .-4.... 1640 
АМАСОМ + (SPECIAL) 990 
EPSON МХВ80....................САШ 
ANADEX DP-B000.... ...... tonnes s 
ANADEXDP-9500..... ........... 1345 
КАМИН eere nre P 44... ӨШ: 


MORROW 
DISCUS 2D 1 DRIVE.......... TE SPO 
DISCUS 20 2 DRIVE..,....... ^... 1635 
DISCUS 24 2 1 DRIVE ....... 4... 1265 
DISCUS 242 2 DRIVE ..... ОК 2245 
OISC JOCKEY 2D CONTROLLER.... 350 
DISCUS M28 HARDDISC.......... 3990 
ADDITIONAL HARD DISC.......... 3585 


WE CAN CONFIGURE THE HARD DISC 
AND FLOPPIES TO WORK WITH N.S, AND 
OTHER 8100 SYSTEMS. CALL FOR DE- 
TAILS. 


DISCS-BOX OF 10 
VERBATUMS'A  15IDE$27 
VERBATUMS'A  28IDE 45 
VERBATUMS 1SIDE 35 
VERBATUMB 29IDE 55 
OTHERS CALL 
PLASTIC STORAGE BOXES3 


Our Systems Work! 
All systems normally tested and 


configured in our repair facility before 


Open Mon.-Fri., 8:00 AM - 5:00 PM Dealer Inquiries Invited. 


Сігсів 114 on Inquiry card. 


delivery. Service contracts available. 
Prompt repairs and warranties. 
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When You Have То 
Face А Deadline 


- 
- 
1 


Communication Arts. Huntiagion Beach. CA 


1 
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Yourself Wit 
Pascal/MT+® 


From 


E MT Micro SYSTEMS 


1562 Kings Cross Drive 
Cardiff, California 92007 (714) 753-4856 
We ship on 8" single density and 5-1/4" North Star single density. 
Other formats available. Ask us. 


СРЕМ 15 а (egisteied trademark ol Digital Research MP/M is a trademark of Digital Research — Раѕсаі/ МТ+ is a registered trademark of MT Micra Systems 


MT MicroSYSTEMS SOFTWARE ARSENAL: 


č 
мы! 


Р ЗЕЙ Me * 


LI Pascal/MT+® == 


Screen e 
Editor* j 


* Conlact us lor the exciting news aboul Ihis leap forward in state of the art technology. 


Pascal/MT+® provides you with the power to meet your 
deadlines head-on! Compiling directly to native code without 
slowing down to generate P-code or assembly language, 
Pascal/MT+® generates ROMable, optimized native code and 
gives you the flexibility of modular compilation; and it does 
50 at speeds up to 1000 lines per minute while the others аге, 
at best, one third as fast! Even when you're not facing а 
deadline, Pascal/MT+® never wastes your time! Nobody likes 
to wait for a computer. The Pascal/MT*9 won't keep you 
waiting! Your software written in Pascal/MT+® is totally 
portable to most 8 and 16 bit processors. The Pascal/MT+® 
system provides you with a powerful debugging tool. With 
Pascal/MT+® you do have an effective weapon against 
monstrous deadlines. 


Pascal is the most popular programming language їп use 
today. You can use Pascal/MT+® to replace assembly 
language in your ROM based applications, BASIC and COBOL 
in your business applications, FORTRAN in your scientific 
applications, or interpreted Pascal in all of your applications. 
Because Pascal programs are easy to write, read, and 
maintain; and because the Pascal/MT+® system contains all 
of the features you need for your applications, you can get 
your job done or time! In fact, you may never need assembly 
language or any other high level language again. 
Pascal/MT*9 has the speed, extensions, and portability to 
stock your software arsenal for years to come!!! 


150 STANDARD Pascal 


Pascal/MT+® supports the ISO Standard. We send the results 
af our compiler's performance on the Validation Suite. Also, 
for portability the MT* compiler can warn you when you are 
using non-standard extensions. 


Modular Compilation 


Pascal/MT+® generates the same industry standard relocat- 
able code used in FORTRAN and PL/I. Both Pascal and 
assembly language modules may бе separately compiled 
and then combined to produce a final program. With modular 
compilation available, the run time overhead is as small as 
256 bytes and is typically 1200 bytes. 


Native Code Generation 


Pascal/MT+® native code is faster than interpreted Pascal 
and other native code Pascals in benchmark test programs. 
Optimization steps taken during compilation perform such 
enhancements as removing redundant PUSH/POP sequences 
and using single increment and decrement instructions when 
adding or subtracting small literal numbers. in addition, our 
disassembler interleaves your Pascal source code and 
symbolic assembly code to help you write more efficient 
programs. 


Extras 


e Predeclared arrays INP and OUT directly access 1/0 ports. 

a INLINE instruction for inserting assembly language between the Pascal 
statements. >. built-in mini assembler translates the instructions al 

inn time. Constant lables may be иген using Ihe inline facility. 

ABSOLUTE assembly language procedure declarations for using pre- 

assembled routines, 

INTERRUPT procedures. 

CHAINING for Iranslering contro! trom one program to another. 

ELSE clause on the case stalement. 

REDIRECTED 1/0 facihties allow user written character level 1/0 drivers to 

be called via READ and WRITE stalements. 

HEX literal numbers are supported. 

Built in procedures /functions: 

—bit tesl. clear, set. 

—byte swap. 

—return hi or Іо byte 

—Shill lelt and right. | 

—Return the address of а dala item or routine. 

—Return the size af a data item. 

—Enable, disable interrupts. 

—All standard file 1/0 plus random read and write to files. 

e include files supported. 

e Source code for run-time package included. 

* Business (18 digit) arilhmetic. 

e Scientific (6.5 digit) arithmelic. 

е AMD 9511 hardware support 

е Transcendental functions. 

е Full string capability (UCSD compatible). 


Symbolic Debugger 


Ош symbolic debugger is optionally linked into the final BT. If youre 
tired of feeling like you're in the dark when using a higher level language. the 
Pascal/MT+* debugger lights up the darkness. The ebuager traces one or 
more lines of Pascal code or executes the program until a line number ar 
symbolic breakpoint is reached. To follow program flow the name of each 
procedure and function entered is displayed by fhe debugger. The contents of 
simple and complex variables may һе displayed by name. The debugger тау 
be EN in a ROM environment so thal program flow and variable contents аге 
visible 


Distribution disk contains 


e BCD compiler configured for your target machine. 

в Пот point compiler configured for your target machine. 

e Linker, 

e Interactive Symbolic Debugger. — 

е Run time package in source and object form. 

е Pascal library and utility routines. —— 

e Manual containing an Applications Guide and a Language Guide. 
ә Sample programs. 


System Requirements 


e Operating System: CP/M* (ог equivalenl such as CDOS., IMDOS, etc.) 

+ Memory requirements: 52K minimum. 

* Host Machines: 8080 or 280. 

e Target Machines: 8080/280, 68000, 28000. 8086/8088. 6809. 

è Resident compilers for ail processors will be forthcoming as operating 
systems become ayailabie. 


MT MicroSYSTEMS has a very reasonable. айа. one time royally 
arrangement for (ree standing software generaled by Pascal /MT+”. 


Ordering 
8 bit олок target machines: 

8080/7280, 6809 ............. — еа — M! $250.00 each 
16 bit processor target machines: 

68000, 28000, 8086/8088 ........................ $500.00 each 


Copies on North Star Disks $50 additional. 


ote: Nol all 16-bit CPU code generators are available at this time. contact us for information 
hefore ordering. 


OEM and Dealer inquiries invited. Circie 115 on Inquiry card. 
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Systems Notes 


Numerical 


Analysis for 
the TRS-80 
Pocket Computer 


Mike Salem, 26A Delancey St, London NW1 7NH, England 


Complicated programs can often be easily modified to 
fit into the new pocket computers. I've taken three pro- 
grams from the December 1979 issue of BYTE and 
modified them to run on the Radio Shack TRS-80 Pocket 
Computer (sold as the Sharp PC-1211 outside of the 
United States). The Pocket Computer has a 24-character 
LCD (liquid-crystal display), twenty-six fixed variables, 
and 1424 bytes of programmable memory. 

One of the programs I modified was the discrete- 
Fourier-transform program that appeared in "Frequency 
Analysis of Data Using a Microcomputer" by F R 
Ruckdeschel (December 1979 BYTE, page 10). I also com- 
bined two programs that compute the time-domain 


Payroll 

General Ledger 
Accounts Payable 
Accounts Receivable 


Fiexible and sophisticated business software ihol Is of 
ihe highest qualiiy. Orginally developed by Osbome 
& Assoclates and rapidiy becoming a slandard. Ac- 
countants are pleased with our balonce sheels and 
income statements. Il has been tested ond approved 
by secretaries. 


e Complete instructions 

• Up and running ће 
same day of delivery. 

* 100% guoranteed 

. Uniimiled free agreement — use as 
telephone assistance. you want. 


Accounts Receivable .........$95,00 
Accounts Payable 
Payroll-Cailtomia 
Payroll-Non Collomia state 
Income tax calculalions 
(add to California payroll) . 
General Ledger 
Multiple profit center option 
for general ledger 
Manuals (each) 
Fornos: Ary B7 single or double density. TR5-8) Mod It, Northstar 


DD. Vactor Graphics, ie ai merry others. 
Some, Hazeitine, ADDS, lelevides, SOL, TRS-80 


• решт within 30 days 
for cómptele refund H 
not solisfied, 

а No licensing 


Runs en 
Мод Il, HEATH, ACT V. Intertube 11, Allos, ADM ond many other 


Митпігесіз. All programs in CBASHT under СР/М [includes source]. 


Synergeltic Computer Products 

575 Middlefield Avenue Sulle J, Polo Allo, CA 94301 

|415) 328-5391 

МБА + Mauer Change s COD » Company Chach 

TRS: 40 в с oodemonm of Rocke Shock. ine. СОР” N i o lodemai ol Сосо Paqpgrch 
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response of a system with a given transfer function into a 
single program ("Noniterative Digital Solution of Linear 
Transfer Functions" by Brian Finlay, December 1979 
BYTE, page 144). The modified programs have all of the 
features of the originals, with the obvious omissions of 
printing and plotting. 

Incidentally, it is important to note that the TRS-80 
Pocket Computer, in common with many machines, 
allows BASIC lines to contain multiple statements (sav- 
ing 3 bytes of programmable memory for each line 
number omitted). Although this feature is useful in itself, 
the TRS-80 Pocket Computer also has an IF statement 
that can control all of the remaining statements in the 


Listing 1: А discrete-Fourier-transform program for the TRS-80 
Pocket Computer. This program was modified from "Frequency 
Analysis of Data Using a Microcomputer" by F R Ruckdeschel 
(December 1979 BYTE, page 10). Statements entered on the 
same line are separated here for clarity. 


10 :REM BYTE DEC 79 
11 :RADIAN 
190 :INPUT “IST X? '5Z,"LAST X? "Y," 4 OF POINTS? М 
250 [=] 
INPUT “Р SCALE FACTOR? ' I 
IF I< 1 GOTO 250 
290 :D=(Y -ZwN-1) 
О-0 
:V m x/Di 
;U = VAN- 10) 
340 :FOR I=1 TON 
‘PAUSE "NEXT ў = ';I 
“ВЕЕР 1 
‘INPUT "NEXT F(T) VALUE? “ЗО 
:A(IA26)2 O0 
‘NEXT I 
370 :В=0 
:FOR 1=27 TO N + 26 
ЧЕ B» Aq) LET В = AQD 
410 :NEXT I 
420 : FOR I= 27 TON +26 
A(I)= A()- B 
- NEXT i 
:B= ABS B 
:Т=0 
:FOR I2 27 TO N +26 
IF T< AC) LETT = ACD 
510 :NEXT I 


710 :FOR I=1 TON 
МГ s (I- U 
«C m0 
:Р=0 
: FOR M=1 TON 

X=Z+(M—1)°D 

4 Са = WX 

770 : С=С+А(М+26)'"СО5 С 
: P=P+ A(M--285)' SIN G 
: NEXT M 

BOO :F = (PP + CC) D 
‘IF [=] LET С=С- МВ 
: FzD*ABSC 

ВІО :BEEP | 
:PRINT U*(I- 1);"RAD/S" 
:PRINT “AMPL. x ^F 

815 ПЕ Ce >0 LET О-АТМ(Р/С)" 180/ж 
: PRINT "PHASE2'O 

B20 :NEXT I 
:BEEP 3 
:PRINT "END OF RUN" 
:END 


Опе Stop 


Shopping. 


New CPU Card 
Completes the 
Package. 


Now Tarbell offers a Z-80 S-100 СРОЛО board that 
rounds out its product line. Along with the single or 
double density floppy interface, the 32К memory card 
and the S-100 bus in the cabinet, this new CPU board 
means that Tarbell now offers everything needed to 
build a system. Just add a CRT and printer, and you're 
in business. Tarbell is now your one-stop shopping 
source. 


One of the outstanding features of this new CPU board 
is memory-management hardware that allows dynamic 
mapping of logical to 1 Megabyte of physical memory in 
4K blocks. Moreover, the CPU board is especially 


P» Ж/ 
(ahi d d The One-Stop Shopping Service 


950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 


MP/M is a Irademark of Digtal Research. 
Circle 116 on inquiry card. 


designed to make it easier to implement multi-user 
operating systems, such as MP/M"" from Digital 
Research. It can run at 2 or 4Mhz, jumper selectable. It 
has two RS-232 Serial Ports (one for printer and one for 
CRT), with full handshaking capability. 


One of its additional important features is a crystal- 
controlled programmable timer, which can be used for 
time-of-day clock and multi-tasking operations. 
Programmable priority masked vectored interrupt 
hardware is another useful feature. 


In addition to all the features of the new CPU card, the 
double density floppy interface has DMA which makes 
the multi-tasking operation quite efficient. Also, the 32K 
memory board is static, resulting in a reliable memory. 
The Tarbell System with all three cards can be 
expanded for more memory and thus provides the 
ultimate in flexiblity. 


Now Tarbeil has it all. 
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same line. Since this makes listings a bit difficult to read, I : Nw ATN(C/D) 
prepared listings 1 and 2 with a separate statement on : IF D<OLETN=N-« 
each line. 8 140 : A(O}=MA(O) 
2 А(О)-М-А(О) 
Listing 2: А program for the ТК5-80 Pocket Computer that = ,.. ср ч... 44 L 
computes the time-domain response of a system with a given JF Re G GOTO 501 
transfer function. The program shown was combined and жо D= A(46+R)-A(46+G) 
modified from two programs contained in "Noniterative Digital ‚С = A(55  R) - A(56+ G) 
Solution of Linear Transfer Functions" by Bryan Finlay 470 — :MRJ(DD4 CC) 
(December 1979 BYTE, page 144). :N = ATN(C/D) 
ДЕ D«O LET N2N-3 
10 :REM “TF: TRANSFER FCN - BYTE DEC 79" 500 :А(66 + С) = A(66+ GVM 
70 :RADIAN :A(76 + G) = A(76+G)—N 
ІМРОТ "CONST.? ":K,"¢TERMS NUM.? ";E,"#TERMS 501 :NEXT R 
DEN.?";L :NEXT G 
150 IF Em O0 GOTO 240 
160 : FOR G x27 TO Е + 26 520 :INPUT "T(0)? “O, “DT? "5,74 STEPS? '5N 
O=10+G Тео М5 
INPUT “КІ, NUM.? "; A(G),"IM, NUM.? ";А(О) 620 U= -5 
: МЕХТС :FOR Q=1 TON 
240 ДЕ L=0 GOTO 330 Ше()%5 
250  : FOR Н «47 TO L 4 46 :V = 0) 
Оз 10+ Н М = 0 
INPUT “RL, DEN.? ";А(Н), “ІМ, DEN.? "; A(O) : His 1 4INT(U - OS) 
: NEAT H 650 ; FOR Gel TOL 
330 :FORG=1 TOL : X= A(66+4G)*EXP( -UA(464- G)) 
:0 = 66 С : Y = А(76+ (3) -UA(56 +G) 
iQ» 76-4 G : V=V¥+xX*°COS Y 
:A(Q) = 1 : WeW-+X°SIN Y 
:ACQ) “0 : _ NEXT G 
IF Еж0 GOTO 450 710 :Z= ККУУ € WW)'SGN V 
370 : FOR H=] TOE ‘BEEP 1 
: D=A(26 +H) -—A(46+G) :PRINT “TIME =”:U 
: C = A(36 + H) - A(56 +G) ‘PRINT "RESP. =":Z 
3800 :  MeJ(DD4CC) 730 :NEXTO 


ECHO SERIES™ SPEECH SYNTHESIZERS 
GOMPUTERS ARE SPEAKING OUT! 


Now you can add intelligible speech to your computer 
without using vast amounts of memory! The ECHO ][™ 
speech synthesizer for the Apple* is the first of a 
series of synthesizers based on the same technology 
that made the Speak & Spell** a success. 


The initial operating system allows the creation of 
your own vocabulary with phonemes (word sounds) 
while using very little НАМ memory (approx. 800 bytes 
+ 20 bytes/word). Enhanced operating systems and 


vocabulary ROMs will be offered as they become | /——— | 
available. 4 a cae (om | 
The ECHO ]['" comes complete with speaker, instruc- Bl тен © адал 

tion manual, апа a disk containing a speech editor, BE hcc m 


sample programs, and a sample vocabulary. Sug- 
gested list price is $225. 


See your dealer or contact: 


STREET ELECTRONICS 3152 E. La Palma Ave., Suite C 
CORPORATION Anaheim, CA 92806 (714) 632-9950 


*Trademark of Apple Computer ** Trademark of Texas Instruments 
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Speed up your PET programming with The BASIC 
Programmar's Toolkit" now only $39.95. 


Don't waste valuable programming time if there's an 
easier way to go. Here it is: The BASIC Programmer's 
Toolkit, created by Palo Alto ICs, 


a division of Nestar. The Toolkit is a 
set of super programming aids de- 
signed to enhance the writing, de- 
bugging and enhancing of BASIC 
programs for your PET. 
The BASIC Program- 
mer's Toolkit has two 
kilobytes of ROM firm- 
ware on a single chip. 


This extra ROM store lets you avoid 


loading tapes or giving up valuable 
HAM storage. It plugs into a socket 
inside your PET system, or is mount- 
ed on a circuit board attached on 

the side of your PET, depending on 
which mode! you own. 


There are three versions of BASIC, 
and three Toolkit models. If you 


see ** COMMODORE BASIC*** 


when you turn on your PET, it 
uses model TK-80P. If you see 
###COMMODORE BASIC1 Bt, 
it uses model TK-160. If you see 
COMMODORE BASIC 4.0***, 
it uses model TK-4.0. Other 
versions of the BASIC 
Programmer's Toolkit are 
available for PET systems 

that have been upgraded 

with additional memory. 


COMMODORE 4.0 BASIC 


NOW— SUPPORTS 


ON ALL MODELS, 
INCLUDING 
THE NEW 8032! 


| want to save 
programming 
time and money. | 
Send me The BASIC Programmer's Toolkit that will give 
my PET 10 new and useful commands. 

Fill in the appropriate line below: 


Qty. TK-4.0 Toolkit(s) @ $39.95 each 
Оу. TK-160 Toolkit(s) & $39.95 each 
Qty. — — TK-80P Toolkit(s) @ $59.95 each 


Want to charge it? Call (415) 493-TOOL, or fill out the 
form below. 


Enclosed isa O money order О check 
(f charging): O Bill VISA О Bill Master Card. 
Charge Card. — — — xp. Cale 


Master Card Interbank Number. 


Signature —___ ———_—__— 


Increase 
your PETS 10 


How Toolkit makes your programming easier: 


FIND locates and displays the BASIC program lines 
that contain a specified string, variable or keyword. 


If you were to type FIND A$,100—500, your PET's screen 
would display all lines between line numbers 


100 and 500 that contain A$. 


references to those 


and the line on which the error 


їп reverse video on the screen. 


seven listed on the screen, take 
the drudgery out of program 


low cost. The BASIC Program- 


mer's Toolkit costs as little as 
$39.95, or at most, $59.95. 


can be. See your local PET 
today. 


special tools to install. 


development work. And for a very 


Get the BASIC Programmer's 
Toolkit and find out how quick 
and easy program development 


dealer or send this coupon in 


RENUMBER renumbersthe entire 
M currently in your PET. 

You can instantly change 
all line numbers and ail 


numbers. For instance, 
to start the line numbers 
with 500 instead of 100, 
just use RENUMBER 500. 
HELP is used when your program 
stops due to an error. Type HELP 


occurs will be shown. The erroneous 
portion of the line will be indicated 


These simple commands, and the other 


PALO ALTO £Cs 


А Dragon of Nestar Systems Incorporated 


The Toolkit is fully assembled. 
{tis not a kit and requires no 


Please include the amount of the Toolkit, plus $2.50 for 
shipping and handling. Please allow 30 days for delivery. 
SATISFACTION GUARANTEED, OR SEND IT BACK 
WITHIN 10 DAYS OF RECEIPT AND PALO ALTO ICs 
WILL REFUND YOUR MONE Y. 


SEND TO: 


Name 
Address 
City. 


Phone 


MAIL TO: Palo Alto ICs 
А Division of Nestar Systems, Inc. 
430 Sherman Avenue 
Palo Alto, CA 94306 
(415) 493-TOOL 


баір 


Dealer inquiries invited. 


»"annenacEumünntaancuH"OHDOomunODSPOUns5mnaRSRREESEUSPROSPEHEASG 


PET" isa trademark of Commodore Business Machines, inc The BASIC Programmer s Toolkil™ 1s a trademark of Paio Allo ICs, a division of Nastar Syslems, Inc. 
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COUMPUTRUNICS: 


ess EVERYTHING FOR YOUR TRS-80 cco 


* TRS-00™ is a trademark of the Radio Shack Division of Tandy Corporation 


aurrentty Available 
MOD-Il PROGRAMS 


* All orders processed within 24-Hours 
ж 30-Day money back guarantee on all TRSDOS Software 
* Add $2.00 for shipping in UPS Areas 
* Add $3.00 for C.O.D. ar NON-UPS Areas 
ж Add $4.00 outside U.S.A., Canada & Mexico 
* We will match any bonafide advertised price 
in any of the Major Computer Magazines 


Іта» 400 rm» 


-> озон 


ж 


Деле т- 


1) ELECTRIC PENCIL (Michael Strayer Software). 
mplete word processor with extensive mn and 
ыы formatting features... .$325. (STANDARD 
RSDOS VERSION). $350 (DIABLO, NEC OR QUME 
TRSQOS VERSION). 


(2) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, IMVENTORY CONTROL, 
INVOICING AND PAYROLL (Smail Business Systems 
Group) ап oxtonsive business system tor the serious 
user. сап be used one module at a time or as а со- 
ordinated system. $225 рег module .$1299 for the 
complete sysiem 


a GENEHAL LEDGER, ACCOUNTS RECEIVABLE, 
COUNTS PAYABLE, INVEHTOAY CONTROL 
AND PAYROLL (Compurnax).. а complete user of- 
ented business system, can be used one module ala 
time оғ ақа Coordinated &ystam. $140 per module 
$995 tor ihe complete syalem 


{4} MOD-it UTILITY PACKAGE (Racal Computes)... 

important utilities Io TRSDOS сору ве 
seteclively.. laster and more accurate hie copying... 
repair bad directones...dispiays sorted directory ol 
ай lies on 110 4 disk drives... SUPERZAP changa 
disk ID .and more ..$150. 


(5) ADVENTURE 491-898 (Scott Adams - Adventure 
international) а senes ol games formally only 
available on the large computers $ your goal is io work 
your way through а таға ol obstacles in order to 
recover а secret treasure or complete a mission. the 
package incivdes all В Adventures written by Seoti 
Adams 499 95 


5) GSF (Racet Computers). .Ganeralized Subroutine 
acility...8 seres of super fast machine language 
мінез hal can be called from а BASIC program (no 
machine м a knowiedga required) sorts 1000 
пету on under 5 seconds аюға PEEK and POKE 
statements move data blocks compress and un- 
compress data.. works under TRSDOS 550 


(7) OSM (Aacet Computes).. Disk Son Merge. sorts 
and merges large multiple diskette files on a 1 to 4 
drive system МОТ AN IN MEMORY SORT сал 
actually alphabetize (or any other type of sort) 4 disk 
grives worth of data. sorts one compile disk of 
information in 10 minutes informalion i3 provided to 
use DSM with the AS MAILING PROGRAM .. works 
under TRSDOS 5150 


(8) ASM (Smell Systems Soliware)...a machine 
language monitor and disassembler .can be used to 
зге and тоду mamory or disk sectors ..contains all 
the commands found on the Model-| version plus 
some additional commands tor tha MOD-IL. works 
under TASOOS 539.95 


(9) BLINK BASIC LINK FACILITY (Race! Compules} 
Link from ona BASIC program fo another sang all 
ЗЕТ" chain programs wilhout losing variables 


10) BASIC CROSS REFERENCE UTILITY (Racet 

omputes} lists all variables and strings used in a 
program [with Ihe tine numbers in which They appear) 
. lists all СОТОЗ and GOSUB's (with the line num- 
bars in which Ihey appear}. searches for any speciile 
varibbles or strings (wilh the tine number in which 
they appear) $50 


E te PACKAGE (Racet Computes) 
UPERZAP по see, print ar cha ӛлу byte on в 
diskelle) .Disassemhler and MOO-H interlace to the 


MICROSOFT EDITOR ASSEMBLEA PLUS including 
uploading services and patches for Disk 1/0 assambie 
direcity into memory., save all or cojn ot source 
lo disk dynamic debug facility (26806) entended 
aditor commands 612%, 


и 2] HARD/SOFT DISK SYSTEM (Race! Compules | 
he software essential Io еласа any of the popular 
larga hard disk dnves .compleiely compatible with 
your @xisling soltwara and files...allows up іс 20 
megabytes ol slorage jand larger). directory expand- 
able to handle thousands ol files, $400 


(13) CAMEO HARD DISK DRIVE CONTROLLER 
coming soon (Novambsr 17) 


(14) HARD DISK DRIVES. coming soon (Nov. 72). 


(1 к & E COMPUTRONICS, INC. SHARE-A- 
PROGRAM DISKETTE 81. works under TRSDOS.. а 
collection of programs өтеп by MOD-II owners... 
programs include data base managemant..à word 
processor. mail system mortgage calculations. 
theckbook regisler and many others $8 (add 53 
postage outside of tha United 5ішез, Canada and 
Mexico) FREE i! you send us a diskette containing 
а program thal can be added 10 tha SHARE-A-PRO- 
GRAM DISKETTE 


(16) WABASH CERTIFIED DISKETTES $39.95 (per 
box of 10). 


17) FLIP SORT DISKETTE STORAGE TRAY Slores 
disketes.. comes compieta wilh index-dividars, till 
plates and adjustable spacing... $44 95. 
on. MASTER РАС 100. 100 essenligl programs. 
USINESS., PERSONAL FINANCE... STATISTICS... 
MATH. GAMBLING.. GAMES.. includes 125 page 
manual and 2 diskeites.. $99 95 


(19) BUSINESS РАС 100.100 assantual business 
А rams. INVENTORY CONTROL PAYROLL 
OOKKEEPING SYSTEM..STOCK CALCULA- 
TIONS. .CHECKBOOK MAINTENANCE . AC- 
COUNTS REGEIVABLE. ACCOUNTS PAYABLE. 
inchudes 125 рада manual and two diskettes 3149 95 


(20) EDITOR ASSEMBLER (Galactic Sottware Lid ) 

the first user onented Eddor Assembler lor the 
MODEL Н and was designed to utilize all the features 
o! the MODEL M и includes innovative faatures for 
asé o! coding and dabugging and complete docu- 
eo =ч {over 120 pages} . works under TRSDOS 


(211 BASIC COMPILER (Microsott). changes your 
source programs into machine language.. increases 
program execulion by 3-10 times .. 


(22) MAIL/FILE SYSTEM trom Galactic Software Lid 
зісгез 2.500 names рег сек. No sorhng hme is 
required since the file v automatically sortod by hirsi 
and last name plus Zip Code on input Retreve by any 
combination ol 19 user codes Supports an 11 digil 
alphanumerice Zip Supports a message line. Comes 
complete with user-onenied йоситегланоп (100- 
page manual). Allows for company name and indrvid- 
wal of a company and complete phone number (and 
extension). works under THSDOS $193 00 


(23) INCOME TAX РАС. Prolessiona! income lax 
package. most forms and schedules. output Io video 
or line printer. aulomelic memory storage of ай 
information data сап be ipag from diskette. 
changed and ediled buil in error checking... $199.95. 


24) COMPUTER GAMES (SBSG)..Mean Checker 
aching, Siar- Tres il}, Concentration, Treasure Hunt. 
Banco, Dog Star Adventure $74 95. 


NEW TOLL-FREE 


(7) CP/M [Lifeboat Associates) an alternative 
operating system for the МОО- thal allows MOD-I 
owners to use any ol Ihe hundreds of programs 
available under CP/M.. $170 


(2) CP/M HANOBOOK..(Sybex) а slep-by-slep 
uide to CP/M. takes the reader Ihrough each of Ihe 
РУМ commands. numberous sample program 

practical tints relerence lables . $13.95 


(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, INVENTORY CONTROL. 
AND PAYROLL (Peachtree Software). requires CP/M 
and MICROSOFT BASIC. professional business 
syslems urn key operation can be used as single 
modules of as coordinated system. $500 per 
module $2500 for the complete system 


(4) WORD-STAR. The шінтіліг word processor. в 
menu driven word processing system thal can be used 
wilh any prnier. All slandard word processing 
commands ате included..olus many unique сінт- 
kc оглу found on WORD STAR requires CP/M 


(5) MAIL LIST MERGE An add on package thal 
allows (ho user ta send form letters (Created on 
WORD-ST AA} to any compiled mating list (using an 
CP/M based MAIL program such as tha PEACHTAE 
MAIL PROGRAM) . requires CP/M, WORD STAR and 
andy CP/M based mail program...$150 


(6) SELECTOR ІП (Micro-Ap)..completa саја 
management sy&Lem. user delined halds and codas.. 
manages any lis! defined by Ihe user. includes 
additional modules for simplified inventory control, 
accounts recorvabie and accounts payable. requires 
CBASIC-2.. $295. 


(7) SELECTOR iV (Micro-Ap). the ultimate data 
management sysien. all leatures ике tha SELECTOR 
ІН plus . data tile formal conversions . іші page repari 
formatier compulatians...globsl search and replace 
hard disk compatible daia/lext merging $550 


(8; GLECTOR (Micro-Ap). add on package ia (hn 
LECTOR general tedger that allows the user to 
define a customized chart of accounts. $350 


(8) CBASIC-2 а nonminiestiive BASIC used for 
many programs thal run under CP/M allows user to 
make more efficient use oF disk files. ehirrinales the 
use ol most line number relerences require on Such 
programs as tha SELECTOR 5120 
(10) MICROSOFT BASIC ап enhanced version ol the 
MWCROSOFT BASIC found on TRSDOS adds 
commands such as chaining (allows the user to LOAD 
acd RUN a пем program without kosing the variables 
Currently in статуту, long хагарна jengih ide 
records, WHILE/WEND and olhers can be used with 
the BASIC COMPILER to speed up programs [3-10 
limes iaster execution) $325 


(1%) E TAX {CPArds) X X XS 
preparation program ..preparas schedules, А B. C, D. 
Е. Ж R/RP. st TC, ES and forms 2106, 2119, 2210. 
3468, 3903, 2441, 4625, 4726, 4797 4972 5695 and 
6521 Printing can be on readily available ргв-ргітіесі 
tonhnuous lorma, on overlays, of оп compuler 

narated {AS approved forms Maintains clint history 
des interactive with СР/Аніз Genoral Lodger $995 


In. GENERAL LEDGER И (CPAs) designed Tor 
РА. stores complete 12 month detailed history of 
transactions... generales. financial slatements, 
deprecation. loan ameorhrzahons, journals, trial 
balances, stalement!s of changes in financial розой. 
and companion lelters includes payroll system with 
Butomahng posing to genera Joedgers. prints 
раутен! register, W2's and payroll chacks 5450 


(13) ELECTRIC PENCIL (Michael Shrayer Software} 

Completa word processor with extensive editing 
and printer formating features $275 (Standard 
printer. version)..$300 (DIABLO, NEC or QUME 
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(14) BASIC COMPILER (Microsoit) . changes your 
Source programs into machines ran . тсгевѕеѕ 
program mxaculion by 3-10 limps кы 
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COMPUTAOMICS: ноте 


(OUTSIDE OF N.Y. STATE) 


(800) 431-2818 


50 N. PASCACK ROAD 


SPRING VALLEY, NEW YORK 10977 * (CP/M IS A REGISTERED TRADEMARK 


OF DIGITAL RESEARCH) 


NEW!!! 


|; MOD-H NEWSLETTER 
$12/уеаг (or 12 issues) 


(914) 425-1535 


THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80'"* MICROCOMPUTER 


T e ( MONTHLY 
SOFTWARE : | | NEWSMAGAZINE 
FOR TRS.80" Jae 
owNERS Е B | ® D.  owwrns 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 


e PRACTICAL APPLICATIONS POGES AND ases PonuisHeD m oun rms 12 кале 


е A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM 
e BUSINESS | 


INVENTORY CONTROL 
* GAMBLING * GAMES 


a 
e STOCK MARKET ANALYSIS 

е WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 

е LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
о 

D 


e EDUCATION EXTEND 1& DIGIT ACCURACY TO TRS Sa" FUNCTIONS (SUCH AS 

* PERSONAL FINANCE REU BIK Glues Foe TOUR eae. FONCTIONS! 

° BEGINNER’S CORNER . A HORSE SELECTION SYSTEM" “ARITHMETIC TEAC HER 

e NEW PRODUCTS ` SEQUENTIA V AND R ANDOM ACCESS (BOTH FOR DISK OR CASSETTE 

* SOFTWARE EXCHANGE dog ure 

* MARKET PLACE * BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 

е QUESTIONS AND ANSWERS . . Ce keNumserno 

e PROGRAM PRINTOUTS Ee аен WTR ACCOUNTS ену а Е АМО 

RECEIVABLE. FORTRAN 80. FINANCIAL APPLICATIONS PACKAGE, 

.... AND MORE PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS. 


STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED) AND 


FREE * TES Y is A TRADEMAKK OF FANTASY CORP 


WORD PROCESSING PROGRAM Fer writing letlers, text, mailing lists, ete., with each new subsenptions or renewal. 
e LEVEL I] RAM TEST Checks random access memory to ensure that all memory locations are working properly. 
DATA MANAGEMENT SYSTEM Complete Ше management for your TRS-80'*. Ғ R E 
CLEANUP Fast action Maze Game. E 
ADVENTURE Adventure #0 by Scott Adams (From Adventureland International), 
* All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-Il Version). 


SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS.80" PROGRAMS AVAILABLE ON 


CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 


‘CORMPUTRONTCS v —— T"——— и СС усш = 


50 М. PASCACK ROAD > HOUR ORDER LINE 
SPRING VALLEY, NEW YORK 10977 Сс 24 ORDER (OUTSIDE OF N.Y. STATE) 
ONE YEAR SUBSCRIPTION $24 .......... LINE (800) 431 -281 8 
TWO YEAR SUBSCRIPTION $48.......... (91 4) 425-1535 


SAMPLE OF LATEST ISSUE $ 4...,....,. 
START MY SUBSCRIPTION WITH ISSUE .......... 


(#1 - July 1978 © 47 - January 1979 е #12 - June 1979 e 418 - January 1980) 
NEW SUBSCRIPTION ........ RENEWAL ........ 
GEEDIT CARD FRUNSEB .  .— ———————————————————————— ВИР DATE 
SIGNATURE 
NAME 


ADDRESS. ITY ST ATEN К - - - _ _ DN Ирр, 
"e ADD $6 YEAR (CANADA, MEXICO} - ADD $12 YEAR AIR MAIL - OUTSIDE OF U.S A., CANADA & MEXICO *** 
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A Bug in BASIC 


W D Maurer, Dept of Electrical Engineering and 
Computer Science, The George Washington University, 
Washington DC 20052 


The purpose of this article is to describe and analyze a 
particular bug that is common to a number of BASIC sys- 
tems for microcomputers. Specifically, of fifteen micro- 
computers surveyed, four of them had this particular bug 
in their BASIC, nine of them did not, and the rernaining 
two had the bug in one version of their BASIC but not in 
the other. The bug is illustrated by a simple BASIC pro- 
gram that runs properly on the systems that do not have 
the bug and encounters a run-time error on systems that 
do have it. By comparing the program inputs that cause 
erroneous behavior with those that do not, the cause of 
the bug is traced, and two possible corrections are sug- 
gested, One of these is quite elegant and results in almost 
no change in running time or space requirements. It is, of 
course, rather common for programmers to accuse either 
the hardware or the system software of being at fault 
when their programs have bugs. The analysis here may 
serve as an example of a valid isolation technique of a 
bug’s source in system software. 

The program illustrating the bug is shown in listing 1. 
It accepts some numbers from the keyboard, checks for 
the presence of the number 0, and checks for duplica- 
tions. Sample inputs and outputs are shown in listing 2. 
ОЕ the six test cases in listing 2 on page 190, only Test IV 
and Test VI cause problems; both correct and erroneous 
behavior are shown, Table 1 gives the names of the 
microcomputer systems and their respective behavior. 

There are no easy explanations for the presence of this 
bug. As should be evident from table 1 on page 194, 
many of the lowest-priced systems are free from the bug, 


1: A BASIC program that sometimes causes a NEXT 
WITHOUT FOR error. 


10 DIM T(100) 
20 PRINT "HOW MANY NUMBERS?" 
30 INPUT N 
40 PRINT “INPUT ";N;" NUMBERS" 
50 FOR C=1 TON 
БО INPUT T(C) 
70 NEXT С 
80 FOR Cx1 TON 
90 IF T(C) &0 THEN 130 
100 NEXT С 
110 PRINT "ZERO IS NOT PRESENT" 
120 GOTO 140 
130 PRINT "ZERO IS PRESENT" 
140 FOR Rz1TON-1 
150 FOR C&R-*1TON 
160 IF T(R) «Т(С) THEN 210 
NEXT C 


180 NEXT R 
190 PRINT "NO DUPLICATIONS” 
T 


GOTO 220 
210 PRINT "TC;R;')*TC;C;Y" 
220 END 
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as are many of the highest-priced systems. A large pro- 
portion of the BASIC systems surveyed, with and with- 
out the bug, were produced by a single software supplier; 
other systems, with and without the bug, were not. We 
draw no general conclusions about the general relative 
suitability of the various systems; many of the systems 
that exhibit the bug have numerous advantages when 
compared to systems that do not have it. 

As we shall see, there are various ways to circumvent 
the bug. That is, we can rewrite the program so that it 
still does the same thing as before, without encountering 
the bug, and we can also do this in a variety of ways. 
This, however, does not change the fact that there is a 
bug. We have the incontrovertible evidence of a simple 
program that clearly ought to run, that does run on nine 
microcomputer systems, and does not run on another 
four systems. 

The bug has to do with FOR...NEXT loops in which 
there are abnormal exits. Many programmers are still 
under the erroneous impression that this is illegal —that 
you are not supposed to jump out of a FOR loop. On the 
contrary, it is illegal to jump ínto such a loop. Abnormal 
exits from loops are absolutely necessary in programming 
for such tasks as searching (as illustrated here), error 
exits, and, in general, the treatment of special cases. 

Let us now analyze the bug. И is clear from listing 2 
that the problem arises at statement 180. The error 
message, NEXT WITHOUT FOR ERROR IN 180, means 
that there is a NEXT statement (180 NEXT R) that does 
not have a corresponding FOR statement, But this is 
clearly false; there is a corresponding FOR statement (140 
FOR R=1 TO N- 1). 

Is the problem the expression N — 1 in statement 1407 If 
statement 140 is changed to 140 Z=N-—1 and 145 FOR 
ES TO Z, the bug is still there, So this is not the prob- 
ет. 

Can we ever get to statement 180 without encountering 
the bug? If we look at Test I, we see the message NO 
DUPLICATIONS. Clearly this was printed at statement 
190, and there are no jumps to 190 in the program, so the 
only way to get to 190 is through 180. Thus, in Test I, the 
computer got through statement 180 with no problems. 

How did we get to statement 180? There are no jumps 
to 180 in the program either; so we must have gotten 
there from 170 NEXT С. Could this have caused the 
problem? Since the problem is that the system thought it 
was not in a loop when it got to statement 180, we now 
consider the possibility that the system thought it was 
coming out of an outermost loop at 170 NEXT C. 

Could the system have thought it was coming out of 
one of the earlier loops? The FOR statement correspond- 
ing to 170 NEXT C is 150 FOR C=R+1 TON. But there 
are two earlier FOR loops that use C, one starting at 50 
and the other starting at 80. Could this be the source of 
the confusion? 

If so, it was probably the loop starting at 80 that 
caused the problem. The loop starting at 50 is completely 
self-contained, but the loop starting at 80 has an abnor- 
mal exit: 90 IF T(C) 20 THEN 130. Here is our hypothe- 


Gets Better 

CP/M®, the industry standard, 
continues to expand, because your 
needs continue to expand. 
CP/M-80™ 

For cost-effective computing on 8-bit 
7-80, 8080 and 8085-based micro- 
computers, CP/M-80 gives you the 
widest variety of mature, specialized 
software products anywhere. 
CP/M-86™ 

For jobs that require more address 
space and increased computing re- 
sources, CP/M-86 provides the soft- 
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ware power you need. CP/M-86 is 
enhanced to operate with Intel's new 
16-bit 8086 and 8088 microproces- 
sors, with all the qualities that have 
given CP/M industry-wide support. 


And there's more to come: MP/M™, 
our multi-programming monitor, 
and CP/NET™, our network oper- 
ating system, and PL/I, now available 
for 8bit machines, will soon be 
available for the 8086/8088 family. 
CP/M. It's available on over 250 
types of computers. For a closer 
look, ask your dealer, your manu- 
facturer, or Digital Research. 
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VECTOR INTERNATIONAL MICROSOFTWARE ASSOC. 
P.O. Box 579 Research Par 102 Plasada 
801 Lighthouse Avenue B-3030 Leuven 3-16-14 Minami Aoyama 
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408-649-3896 32 (16) 20-24-96 Tokyo 107, Japan 
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Listing 2: Test runs of the program in listing 1. Test IV and Test VI can each return two sets of behavior, one for versions of BASIC 
that correctly execute the program and one for versions of BASIC that do not. 


IRUN 
HOW MANY NUMBERS? 


25 
INPUT 5 NUMBERS Test I 


?12 
ZERO IS NOT PRESENT 
NO DUPLICATIONS 


JRUN 
HOW MANY NUMBERS? 
?5 


INPUT 5 NUMBERS Teat II 


?10 
ZERO IS NOT PRESENT 
T(1) «Т(4) 


JRUN 

HOW MANY NUMBERS? 
?5 

INPUT 5 NUMBERS 

?3 

?? 

79 

?23 

?9 

ZERO 15 МОТ PRESENT 
T(3) = T(5) 


Test III 


> RUN 


HOW MANY NUMBERS? 
?5 

INPUT 5 NUMBERS 

?4 


Test IV (correct) 


ZERO IS PRESENT 
NO DUPLICATIONS 


sis: when this abnormal exit was taken, the system did 
not realize that it was not in a loop any more. Then, 
when it came to 170, it thought that it was finally coming 
out of the loop that started at 80. Since this loop was an 
outermost loop, the system thought that it was no longer 
in any loops at all. Under these conditions (if they ex- 
isted), a NEXT statement, such as the one at 180, would 
truly be an error. 

This hypothesis is certainly plausible, but it has to be 
checked. Specifically, does it account for the fact that 
Tests 1 and III worked, while Tests IV and VI did not? In 
Tests I and IIL, we print ZERO IS NOT PRESENT. This 
was done at 110, and it is not too hard to see that in this 
case the abnormal exit is not taken; we never jump from 
90 to 130. In Tests IV and VI, we print ZERO IS PRE- 
SENT, and under those conditions we do jump from 90 to 
130. This behavior is consistent with our hypothesis. 

Why did Test V work? The message Т(1)--Т(4) is 
printed by Test V. Looking at statement 210, we can see 
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JRUN 
HOW MANY NUMBERS? 
? 


5 
INPUT 5 NUMBERS Test V 


?0 
ZERO 15 PRESENT 
ТА) 2 T(4) 


> RUN 


HOW MANY NUMBERS? 
?5 

INPUT 5 NUMBERS 

?7 


Test VI (correct) 


724 
ZERO IS PRESENT 
Т(3) = T(5) 


IRUN 
HOW MANY NUMBERS? 
?5 


INPUT 5 NUMBERS Test IV (erroneous) 


?6 
ZERO IS PRESENT 
?NEXT WITHOUT FOR ERROR IN 180 


IRUN 

HOW MANY NUMBERS? 
?5 

INPUT 5 NUMBERS 

?7 

?0 

724 

?] 

?24 

ZERO 15 PRESENT 
?NEXT WITHOUT FOR ERROR IN 180 


Test VI (erroneous) 


that we must have had R=1. Looking at statement 140, 
we can see that we must have been in the first iteration of 
that loop (since R —1) and that we made an abnormal exit 
from 160 to 210. Thus 180 was never executed. Again this 
behavior is consistent with our hypothesis. 

What happens if we change C to D in the earlier loop? 
If we go back to statements 80, 90, and 100, and change C 
to D throughout these statements, the bug disappears. If 
we change C to D throughout the loop at statements 50, 
60, and 70 (and leave 80, 90, and 100 without change), 
the bug does not disappear. This tells us two things. First, 
the bug has nothing to do with the loop at 50, 60, and 70 
(again consistent with our hypothesis). Second, the bug 
definitely does have something to do with variable 
names. The confusion is between FOR C at 80 and FOR C 
at 150, and the confusion goes away if one of these is 
changed to FOR D and if other corresponding changes 
are made. 

What happens if we change the earlier loop so that 
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System Bug? 
Alpha Micro (Interpreter) no 
Alpha Micro (compiler) no 
APPLE (Integer BASIC) no 
APPLE [Applesoft BASIC) yes 
Archives (MBASIC) yes 
Atari 800 and 400 yes 
Commodore PET yes 
Cromemco no 
Heath Н-11А no 
Hewlett-Packard HP-85 no 
IMSAI VDP-80 no 
North Star Horizon no 
Ohio Scientific Challenger 1P yes 
Radio Shack TRS-80 Mode! | (Level | BASIC no 
Radio Shack TRS-80 Model | (Level ІІ BASIC) yes 
Radio Shack Мода! 11 na 
Texas Instruments 99/4 no 
Vector Graphics (MBASIC 5) no 


Table 1: А list of computer systems' running versions of 
BASIC that do and do not run correctly due to a bug in their 
handling of the FOR... NEXT loop. The systems listed here 
were tested on November 12 and 13, 1980. 


there is no FOR statement? This can be done by simply 
changing 80 to С=1 and then replacing 100 by two 
statements: 100 C=C +1 and 105 IF C< =N THEN 90. If 
this is done, even though the same variable name C is still 
used in two places, the bug disappears. This is further 
evidence for our hypothesis, because now there is no con- 
fusion about which FOR statement corresponds to the 
NEXT statement where the bug appears. 

The above changes illustrate ways of working around 
the bug. If you have a FOR loop with an abnormal exit, 
you will never find the bug if that particular FOR loop 
has a uniquely named loop-index variable. That is, if it 
ends with NEXT a, then nowhere else in the program 
should there be a statement NEXT « with the same a. 

Now let us dig a little deeper. At statement 90, the exit 
goes to 130, while the loop involves only statements 80, 
90, and 100. Why can't some of our BASIC systems tell 
that the exit at 90 is an abnormal exit? Presumably 
because they have no information whatsoever as to 
where loops start and end. Why would this be the case? 
There is a plausible explanation having to do with the 
relationship between the BASIC interpreter and its 
editor. 

Many of the BASIC systems that exhibit the bug have a 
very close coupling between running and editing a BASIC 
program. The two activities, in fact, can be carried on 
alternately with very little internal data processing to ac- 
company the switch-over from running to editing or from 
editing to running. Simple editing, however, may pro- 
duce far-reaching changes in the loop structure of a pro- 
gram, Adding or deleting a single FOR or NEXT state- 
ment can cause the pairing of other FOR and NEXT state- 
ments to be changed, even though they are widely 
separated from the added or deleted statement. There- 
fore, the decision must have been made not to keep 
FOR...NEXT pairing information at run time, with the 
hope that it would never really be needed. As we can see, 
Murphy's law is applied in this case with a vengeance. 

Let us now examine the bug technically in terms of 
stacking considerations. This will also suggest methods of 
fixing the bug. 


The unique 
and valuable 
components of the MicroAce 


The MicroAce is not just another personal 
computer. Quite apari from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

Ф Unique ‘one-touch’ kay word entry: the 
MicroAce eliminates а great desl of 
tireaome typing. Key words (RUN, PRINT, 
LIST, etc.) have their own single-key entry. 

€ Unique syntax check. Only lines with correct 
syntax are accepled into programs. А cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
laults only discovered when you try Io run 
Ihem. 

© Excellent string-handling capability takes up 
10 26 siring variables of any longth. All strings 
can  undargo all relational tesis ieg. 
comparison). The MicroAce also has string 


input to request a іле of text when 
necessary. Strings do not need to be 
dimensioned. 


€* Up to 26 single dimension arrays, 

€ FOR/NEXT loops nested up 26. 

€ Variable names cf any length. 

€ BASIC language aso handles full Boolean 
arithmetic, conditional expressions, etc. 

€ Exceptionally powerful есін facilities, allows 
modification of existing program lines. 

€ Randomise function, useful for games and 
secret codes, as well as more serous 
applications 

© Timer under program control. 


А Mier 


PEEK and POKE enable entry of machine code 

insiructhions, USA causes jump to a users 

machine language sub. routine. 

€ High-reselution graphics with 22 standard 
graphic symbais. 

Ф Al characters printable іл 
program control. 

€ Lines of unlimited length. 


reverse | under 


‘Excellent value’ indead! 


For just $149.00 (including handiing charge) you 
get everything you need to build а personal 
computer at home... PCB, with IC sockets for all 
ICs; case; leads for diract connection (o a cassette 
recorder and television (black and white or color); 
everything! 

Yat the MicroAce really is a complete, powerful, 
full facility computer, matching or surpassing other 
personal camputers at several times tha price, 

The MicroAce is programmed in BASIC, and you 
can use it ta do quite literally anything, [rom playing 
chess to managing a business. 

Тһе MicroAce is pleasantly straightforward to 
assemble, using a fine tipped sofdermg won. Il 
immediately proves whal a good job you've done: 
connect д to your TV ... link d ta Ihe mains adaptor 
... and you're ready 10 go. 


Fewer chips, compact design, 
volume production-more power 
per Dollar! 


The MicroAce owes its remarkable low price to its 
remarkable design: Ihe whole system is packed on 
to lewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operaling 
system, and monitor. And the MicroAce 1K byte 


Licenced by Sinclar Research Lid. 


ocomputer| 
for everyone at | 


a new generation of 
miniature computers 


A COMPLETE COMPUTER 


for $149.00 for 1K Kit 
Post and Packing FREE 
(Add 696 Tax for Shipments inside California) 


RAM (expandable to 2K on board} is roughly 
equivalent to 4K bytes in a conventional computer 
typically storing 100 lines of BASIC. (Key words 
occupy only a single byta.l 
Tha display shows 32 characters by 24 lines. 
And Benchmark tests show thai the MicroAce is 
faster than all other parsonal computers. 
No other personat computar offers this unique 
combination of high capability and low price. 


The MicroAce teach-yourself 
BASIC manual. 


Н the features of the BASIC interpreter mean 
не to you-den’t worry. Thay're all explained in ths 
specially- written book free with every kil! The book 
makes learning easy, exciting and enjoyable, and 
represents а complete course in BASIC 
programmang-from first principles 10 complex 
programs. Available separately-purchase price 
refunded if you buy a МісгоАсе later.) 

A hardware manual is also included with avery kit. 


The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 


Demand for the MicroAce 15 very high: use the 
coupon 10 order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation, If you are unsuccesslul in constructing 
your kit, we will repair it for a fee of $20.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund, We want you Io be satishied beyond all 
doubli and we have no doubt that you will be. 


ТШ A mictoprocussor 
chup, widely recogmsed TV, cassottü 


as the test емін made recorder contains... 
poor а 
Expansion supply. 

Connector Ту SUPER 

| modulator ROM e 

Rugged, 
Clock ae flush, 
жара Keyboard 


Your MicroAca kit 


Printed circuit board, with 
IC sockets for all ICs. 
Complete components sel, 
including all ICs-all 
manufactured by selected 
world-leading suppliers. 

€ New rugged keyboard, 


JOIN THE REVOLUTION - DON'T GET LEFT 


BEHIND - ORDER YOUR MICRO ACE NOW!! 


[ГЕ а сс Money Order or quote your Crean Card Nosto: а 0 80 
Send Chack, Money Order or quote your Credit Card No. 10: 

MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. 

É or phona (714) 547 2526 quoting your Credit Card Number. 


louch-sensitive, wipe clean. i Quantity Description Unit Price TOTAL долл. 
2 Headyridedugu, Жм MicroAce Kit 1K | $149.00 mU TT Diners 
€ Leads and plugs for | | Check 
connaction to domestic TV 1 | ] MicroAce Kit 2K | $169.00 ү, Money Order 
and cassette recorder, Master Charae 
(Programs can be SAVEd | ee tS o". E 
and LOADed on to а ІК Uparade Kit $29 00 
portable cassette recorder.) — = -- Сага Мо. 
* Mains adaptor of 600 mA oo California TOTAL НЕ 
at УОС normina! Exp. Date 
De A - Ж салала 34... d unregulated. ' 
Рау: FREE course in BASIC Nama 
m - па т = L т programming and user ü 
SES Bee eee manual, Н Айын 
TRE TUE ELS а | Cy — ы са Sule  — 
с ШШ ана ына нән шын шын BD Bl D B шин шин 
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. 6809 - 
SOFTWARE 


POWER TOOLS 


BY MICROWARE* 


08-9" MULTIPROGRAMMING 
OPERATING SYSTEM 


A: multitasking, real time operating system for 
timesharing, software development, database, 
process control, and other general applications. 
This versatile OS runs on almost any 6809-based computer. 
B UNIX" -like file system with hierarchical directories, 
byte-addressable random-access files, and full file security. 
Versatile, easy-to-use input/output system is hardware in- 
dependent and expandable. 

Bl Powerful "shell" command interpreter features: VO 
redirection, multiple job stream processing, and more. In- 
cludes a complete set of utility commands. 

Ш 05-9 Level Two uses hardware memory management 
and can address over one megabyte of memory. Also 
includes pipes and filters for inter-process data transfers. 


ll 05-9 Level One runs on systems without memory 
management hardware having up to 56K memory. 
Г] 08-9 Level Two $495* [ ] Level One $150* 


BASIC09 " PROGRAMMING 
LANGUAGE SYSTEM 


xtended BASIC language compiler/interpreter with 
integrated text editor and debug package. Runs 
Standard BASIC programs or minimally-modified 
PASCAL programs. 
Ш Permits multiple named program modules having local 
variables and identifiers. Modules are reentrant, position 
independent and ROMable. 
Ш Additional control statements for structured 
programming: IF ... THEN ... ELSE, FOR ... NEXT, 
REPEAT ... UNTIL, WHILE ... DO, LOOP ... ENDLOOP, 
EXITIF ... ENDEXIT. 


Ш Allows user-defined data types and complex data 
structures. Five built-in data types: byte, integer, 
9 digit floating-point, string and boolean. 


@ Runs under 05-9" Leve] One or Level Two. Г]$195* 


OTHER OS-9™ FAMILY SOFTWARE 


Ш Microsoft BASIC Ш Interactive Assembler 
Ш Macro Text Editor Ш Interactive Debugger 
ШІ Stylograph'"^ Screen-Oriented Word Processor 


BASICÓO is a trademark of Motorola, 05-9 is a trademark of Motorola and 
Microware® . UNIX is a trademark of Bell Laboratories. © Most software is 
available on ROM, diskette and tape in versions for many popular 6809 
computers. Contact Microware* for specific availability. 


SSS MICROWARE. 
SSS Містомаге Systems Corp., Dept. B2 


(515) 279-8844 


5835 Grand Avenue, Des Moines, Iowa 50304 


Circle 122 on inquiry card. 


Languages Forum 


At the start of a FOR loop, certain information is 
stacked; upon normal exit from that loop, it is unstacked. 
Upon abnormal exit from a loop, the information is also 
supposed to be unstacked, but in most cases it does not 
matter whether the information is unstacked or not. In 
this case, however, it appears to matter, The sequence of 
events is as follows: 


ӘДЕ statement 50, we enter a loop, and C is stacked. 
Clearly, the loop-index-variable name must be stacked, 
along with other information that we shall ignore for the 
moment, 

е At statement 70, we make a normal loop exit, and C is 
unstacked, leaving the stack empty. 

eAt statement 80, we enter another loop, and C is 
stacked again. 

$ Át statement 90, if we make the abnormal exit from this 
loop, C is supposed to be unstacked; but let us assume for 
the moment that it is not. 

@At statement 140, we enter another loop, and R is 
stacked. 

e At statement 150, we enter a third loop, and C is again 
stacked. Note that we are now in two loops, although the 
system thinks that we are in three. 

eAt statement 170, we exit from a loop, and C is 
unstacked. But C is on the stack twice. Which version of 
C is unstacked? It must be the one at the bottom of the 
stack, because, according to our analysis, when we get to 
statement 180, the stack is empty. Then we try to unstack 
an entry, and, since it is empty, we signal an error. 


This gives a clue to fixing the bug in an imaginative 
way. Of course, one way of fixing the bug is to simply 
keep the relevant FOR...NEXT pairing operation around 
at run tíme. But a símple change in the handling of NEXT 
statements would also fix the bug in this case, We must 
search the stack £or the right information to unstack, and 
the trick is to search the stack downwards from the top, 
rather than upwards from the bottom. If we had done 
this, we would have unstacked the right version of C, and 
the bug would not have occurred. 

Are there any other ill effects from leaving extra infor- 
mation on the stack that should be unstacked, as is done 
by those systems that have the bug? At the end of the ex- 
ecution of the program, the stack will not be empty. 
Since this could also happen if there were a FOR state- 
ment in the program without a corresponding NEXT, this 
indication might be given (erroneously) at the end of the 
run. (The Data General D2 microcomputer system ap- 
pears to exhibit this behavior.) Another possible un- 
wanted effect is unlimited stack growth, causing stack 
overflow. If an abnormal exit causing extraneous stack 
information is inside an outer loop, then unwanted stack 
information can continue to pile up —eventually resulting 
in overflow. This situation is more serious on a 
Z80-based system than on a 6502-based system, since the 
stack on the 6502 is confined to hexadecimal addresses 
0100 thru O1FF, and it wraps around when it overflows. 

In conclusion, let it be carefully noted—as is necessary 
in this fast-changing field —that all the information in this 
article is as of November 12 and 13, 1980. 18 


MODEL Il 


26-4002 
64K 1 Drive 
$3440.00 


26-4160 1 Drive EXP , $1035.00 
26-4161 2 Drive EXP .. 1575.00 
26.4162 3 Orlve EXP .. 2115.00 
26-4501 беп. Ledger ... 180.00 
26-4502 Inventory...... 180.00 
26.4503 Рауго!........ 360.00 
26.4554 Acct. Rec. ..... 180.00 
26-4701 Fortran... . 270.00 
26.1157А Daisy Wheel . 2495.00 
26.1138 Daley Wheel il 1799.00 


CENTRDNICS 


Fost 100 CPS Centrenics 


730 Рг\т!ө!........... tonne + 8559.00 


Text Quolity Centronics 
737 Printer 


ија йб Shee a hme ee 


Model 11 Cobol Compiler 


$360.00 


Cobol Run Time Package 
$36.00 


+ #9 5919.00 


$ DISCOUNT $ 


TRS-80E..... 


COMPUTER SPECIALISTS 


26-1155 Quick Printer ||................_. ‚+ 8187.00 
26.1145 К5.232 Воогд............... тата NES 84,00 
26-1140 "О" К Interface ..... "и bs AN Ow 249.00 
26-114) "18" К Interface... ne nn nnn » 359.00 
26.1142 "32" К.Ітегіпсе..,.,.,............... ioo vs 469.00 
26.1160 Mini Disk - Drive О......... (avv s ve ND 
26.118! Mini Disk - Айфтолта!.,......,.............. 419.00 
26-1154 Lineprinter |І.................. КТ”. 899.00 
26/1 185 Шлергімегін........................... 1299.00 
26-1159 Lineprinter ІУ,,,.,...... ТОМ аьа , 859.00 
26-1146 Line Printer КИ ы OCURRA oii 1980.00 
25: 1243 Seripsit - ОзК...................,...... (o 29,00 
46-1 ЧӘінксейе,.................................. s 
26-1562 Prolile........ а мақса а із EN T TES .72.00 


NOTE; Call for avallability of VIDEO TEX, Model Ili, Color, 
ond other new products. 


MODEL Iil 


26-1061 Ко 9630.00 


26-1062 16K !11,,,........ 888,00 

26.1063 32K 111 

2-Drives, R5232......... 2225.00 
COLOR 


ALL OTHER R.S. SOFTWARE 26-3002 16K | 
FURNITURE, STANDS, CABLES 26-3010 Color Уідео............ 360.00 
AND ACCESSORIES AT 26-1206 Весогдег................54.00 
DISCOUNT FROM 26-3008 Joysticks... ...... T 6 
CATALOG PRICE. 
Acorn 
Novation Cat Modem. .$149.00 Software 
CCA Data Management Products, Inc. 
Sysiem. ...............72,.00 
Adventure Games cdam 2 
Games 1-9 each. $35 € 982 9*4 5 ч 14.00 Stock Morket....... arc E 9.00 
Ci- ub основа, 9.00 | 
Pocket DATI Block ‘Em ы. н? ae as ee ай; 9.00 
== Тїтө-Тотр..............›.. «9.00 
UTILITIES: 
System бауата...............!4.00 
EDUCATION: 
Language Тессћег............ 18.00 
26-3501 1.9КР.С..................... 4225.00 
26-3503 Cossette І/Е...,................45.00 FREE: COMPUTER CATALOG 
14-812 Ййесогдег....................... 72.00 UPON REQUEST 


1-800-841-0860 Toll Free Order Entry 
MICRO MANAGEMENT SYSTEMS, INC, 


No Taxes on Out Of 
State Shipments 


Immediate Shipment 


DOWNTOWN PLAZA SHOPPING CENTER 


115 CSECOND AVE. S.W. 
CAIRO, GEORGIA 31728 
(912) 377-7120 ба. Phone No. 


From Stock on Most Items 
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WE SUPPORT THE BUS OF THE FUTURE: 


ШЕЗЕЗЕ ОО 5 ГО) 


S-100 systems are ideal for high level industrial, commercial, and scientific applications. 
Modularity prevents obsolescence; conformance to the IEEE 696/S-100 standards assures well- inlegrated system performance. 
Find oul what a computer can really do .., specify CompuPro and the 5-100 bus. 


iom ah i a qt ig a pede nm rette ci 


66 39 CompoPro products are wvoilabh: in unkit form. assembled. ur сип under (he high- 
NEW: SYSTEM SUPPORT 1 | ruliulilily Certifexl System Component (SC) program (200 hour bernan. tilame being. | 


uxiamled 2 your warranty, more). Phone nalr Ihol unkilg atv pot іпінкікі Tor novies, dx 


S-100 MI | | TIFI INCTION BOARD | deshugying mug be required duo lo pruden such ox ІС infant mortality, Faclory servico а 
| avaitnble [nr unkilz ul п flat servico charge. | 


$295 unkit, $395 assm, $495 CSC 422-7777 


Finally — one multi-purpose board combines all the mast useful system 
support functions required Ву your computer. Extensive use of LSI 
technology nol only packs the grenlest number of features in lho minimum 
amounl of space, but also increases reliability and culs costs compared to 
buying numerous single-function baards. Features include: 


— Sockets for 4K of extended address EPROM or RAM (2716 pinout) 
— Crystal controlled monthidaylyearflime clock 

— Optional high speed math processor (9511 ar 8512) 

— Full К5-232 serial port 

— Three 16 bil interval timers {cascade or use independently) 

— 18 levels of vectored inlerrupts 

— Conforms fully to all IEEE 696/S-100 візгиіпгіін 


Ready to add soma extra performance lo your 5-100 system? Then this is 
the board for you. System Support 1 comes with n comprehensive ownor's 
manual that includes numerous software examplos: add $195 lo ihe above 
prices for the optional 9512 math processor. 


COMPUPRO $-100 MOTHERBOARDS: 
DESIGNED FOR THE FUTURE, 
AVAILABLE NOW 


Fully terminated and fully shielded, these udvanced motherboards handle 
the coming generalion of 5 lo 10 MHz CPUs as woll as present day 2 and 4 
MHz systems. Mechanically compalible wilh most computer enclosures. 
Unkits have edge connectors and lerminalion resislors pre-soldered in place 
Гог вазу assembly. 


20 slot motherboard with edge conneclors — unkit 5174, assm $214 
12 alot motherboard with edge conneclors — unkit $129, assm S169 
6 slo motherboard with edge connectors — unkil $89, asam $129 


CPU 7: 8 BITS OF Z80* 
POWER FOR THE 5-100 BUS 


Like many othors, wa claim full conformance (о IEEE 696/5-100 spacifica- 
tions; unlike many clhers, we'll send you the liming specs (o provo il. CPU Ж 
includes all standard Z-80A* lealures along wilh power оп jump, on- 
board fully maskable interrupls for interrupl-driven systems, selectable 
aulomatic wait siale insertion, provision for adding up lo ВК of on-board 
EPROM, and 18/24 bil exlended addressing. Works with 6 MHz GPUs; sup- 
plied with 4 MHz CPU. $225 unkit, $295 assem, $395 CSC. 


8088/B086 MONITOR-DEBUGGER: $35 


Supplied on single sided, single density. soft-seclor 8” disc. CP/M* com- 
palihle. Great developmant (00); mnemonics used in debug conform as closuly 
as possible tn currant CP/M* DDT mnemonics. 


COMPUPRO COMPUTER ENCLOSURE 
$2B9 desktop, $329 rack mount 


‘This enclosure does justice lo the finest computer systems. Includes dunl 
AC oullets and [usaholdar on rear, heavy-duty line filter, quiel ventilation 
fan, and black anodized (rant panel (with textured vinyl painted cover far 
Чен ор version], Pre-drilled base ассаріѕ our high-performance 5-100 
motherboards or iypos by Veclor, California Digital. und ollers. Ruck mount 
men includes slides for easy pull-out fram rack for maintenance er board 
changing. 


PASCAL/M* FROM SORCIM: $175 


PASCAL — саву to learn. easy to apply — con give a microcompulur with 
CP/M* more power thon many minis. We supply a totally standard Wirth 
PASCAL/M* 8“ diskette and comprehensive manual. Specify 2-80* or 
BOBO/BOBS version. 


LOWEST PRICE EVER !! 
16K DYNAMIC RAMS — 8/$37 


Just what you would expect from the memory leader: the lowest price 
ever оп 16K dynamic RAMs, backed up with a 1 year warranty. Those are 
top qualily, low power, high speed (200 ns) parts thal expand memory in 
'TRS-BO* -1 und -Il computers as wall as machines mode by Apple, Exidy, 
Huath НВ, помог PETs, etc, Add $3 for two dip shunts plus TR5-BO* can- 
version instructions. Hurry! 16K dynamic RAM prices may never be this low 
again, and quantilies are limited. 


CPU 8085/88: 16 BIT DUAL PROCESSING 


POWER FOR THE S-100 BUS 


When we shipped the first CPU 8085/88 baard back in June af 1980, we 
created a bridge between the B bit world of the presen! und Ihe 16 bit world 
of tho future. By using an 8068 CPU (for 16 bit power with a slandard 8 bil 
bus) in conjunction wilh on 8 bil 8085, CPU 8085/88 is downward compatible 
with 8080/8085 soflware, upward compatible with 8086/88 soflware (as well 
n& Intal's coming P-Series), designed for professionaltavel high speed ap- 
plicalions, and capable of nccussing 16 megabytes of memory ... whila con- 
forming [fully to all IEEE 696/S-100 slandards (liming specs available on re- 
дива]. 

Looking for à powerful 8 bit CPU board? Looking Гог a powerful 16 bil 
CPU baard? Than look al CPU 8085/68, the best of both worlds. 

Prices: $285 unkit, $425 ават [both oporale al 5 MHz $525 CSC [with 5 
MHz. 8085, 6 MHz 8068). Owner's manunl available separately for $5. 

Also available: CPU 8085 (single 8 hil pracassor version of above] for $235 
unkit, $325 assm, $425 CSC. 


2102 MEMORY SPECIAL 


While they last. 99 cents each, 10/$8.90. Low power. 


CLOSEOUT SPECIAL: 32K fully static memory for the SBC bus 
(RAM ХІ), now only $699 assembled. Limited quantities. 


OTHER $-100 BUS PRODUCTS 


Active Terminator Board............ ...534.50 kit 

Memory Manager Board............ .... $59 unkit, $65 assm, $100 CSC 
Mullen Extender Board. ........ — MÀ , S50 kil 

Mullen Relay/Opto-Isolator Control Board. .$129 kit, $179 assm 

Spectrum color graphics board..........9299 unkil, $398 assm, $449 CSC 
2708 EPROM Board (2708s nol included). .. $85 unklt, $135 assm, $195 CSC 
Interfacer 1 [dual RS-242 serial рогів).....5198 unkil, $249 assm, $324 CSC 
Interfacer 2 (3 parallel + 1 serial рагі).,...9199 unkil, $249 assm, $324 CSC 


COMING SOON: “MPX 1", a front end processor/system 
multiplexer for high speed multi-task/multinuser setups. Greatly 
enhances mulliuser performance by taking over system I/O 
overhead from the main CPU. Included on board: 5 MHz 8085 
microprocessor, 2K of ROM, 4K of RAM, interrupt controller, and 
much more. Finally .. . multi-processing is an affordable realily. 
Also, if you've been waiting for someone to do a dual density 
disk controller board right... your patience has been rewarded. 
The CompuPro disk controller is on its way. 
TERMS. Coal гаен uth! dux. Allow а? lena] De «ejm care чта еч], 1 Аи under $15 hl $2 hsmin YEAS 


Мага қасты $25 man] ali (418) 843-0098, 24 ги. |бар: чуе diala меті! а ғсыя fur 11% cheney Priv 
өті papiru] Bev (йи! әккі peel dar, 


FREE CATALOG: Find ош more aluet the CompaPro product fine. ond how il con turn your 
eutpater inte à powerful information processing tool. For іні elass deliwary, да} 41 cents 
іп lamps: Foreign orbes and $2 (rofurdalile with antler) 


TERA COBNEM лаца ca beget rell ih odi {йен Шала жө Bd tho mds Batre |44 ADM pe on ndn jd ur қа ВР А рь 


Por see Tie oi ne um 


COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES WORLD-WIDE 


OAKLAND AIRPORT, CA 94614 
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Memory has assumed tremendous importance in today's 
computers, which is why you don't just need memory: you 
need reliable, finely-tuned, precision machines. 

We've understood the importance of memory since we 
introduced our first memory board well over 5 years ago. 
That's why CompuPro memory conforms fully to all IEEE 
696/5-100 specifications . . . uses low power static 
technology to avoid dynamic timing problems ... comes in a 
choice of formats (unkit, assembled , or qualified 
under the Certified System Component high- 
reliability program]... and zips along to keep your 
throughput up where it should be [10 MHz 
operation with CSC and assembled boards, 5 MHz 
with unkit boards). We back these precision 
machines with a standard 1 year warranty, and 2 
year extended warranty for CSC boards. 


RAM memory machines from 
CompuPro couple experience, 


innovative engineering, and 
cost-effectiveness. 


See them in person at finer 
computer stores world-wide. 


TM 


OAKLAND AIRPORT, CA 94614 


from 


GORE te 


ELECTRONICS 


Prices (assembled and tesled units): 6К RAM ZA, 
$188; 16K RAM 14*, 5348; 16K RAM 20-16**, 
$399; 24K RAM 20-24* *, 5538; 32K RAM 20-32**, 
5699. Wrile [or prices on unkits and CSC 
boarda. 128К RAM 21-128* |С5С only], $2785. 
Also availablo in 64K and 96K configurations. 

For 24 hour VISA* /Mastercard" orders, 

call (415) 562-0636. 


“With [ERE талпын веніка іга 
жә with ТЕНЕ tended Инш nyamm ar bank gelect күз 
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News апа Speculation About Personal Computing 
Conducted by Sol Libes 


-— At 
Room Temperatures 
Reported: А breakthrough 
for the next generation of 
supercomputers may have 
been made. It was previous- 
ly thought that superfast 
computers, using Josephson 
junctions, would require 
supercooling to a tempera- 
ture near absolute zero. 
Now, Fred W Vahidiek of the 
Wright-Patterson Air Force 
Base, Dayton, Ohio reports 
that he has achieved super- 
conductivity at room tem- 
peratures. Vahldiek has 
developed titanium borite 
crystals with zero resistance. 

Further research will be 
required to determine 
whether or not this could 
lead to the development of 
computers with picosecond 
machine cycles and 100% 
power efficiency. 


| BM Announces 370- 
On-A-Chlp: ІВМ has dis- 
closed what many already 
suspected: it has implement- 
ed the circuitry of a model 
370 processor on a single in- 
tegrated circuit. ІВМ has 
created a 370 model 138 pro- 
cessor that utilizes 5000 cir- 
cuits and Schottky-clamped 
bipolar TTL (transistor-tran- 
sistor logic) technology that 
can execute 2000 instruc- 
tions per second. The device 
has a cycle time of only 100 
ns and consumes 2.3 watts. 
It is part of a research pro- 
ject, and no specific plans 
for a product have been an- 
nounced. 


E ight For 16-Bit Micro- 
processor Market: it ap- 
pears that the 16-bit micro- 
processor market 15 the 
scene of a three-way battle 
between the Motorola 
68000, the Zilog 28000, and 
the Intel 8086. Although the 
68000 is ranked first in per- 
formance and the 8086 is 
ranked last, the volume of 
sales is greater for the 8086. 
Intel has a two-year lead in 
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product availability. This 
means that there is already a 
substantial software base 
and peripheral device sup- 
port. Furthermore, Intel has 
introduced 8086 enhance- 
ments such as a 10 MHz ver- 
sion, an arithmetic co-pro- 
cessor, and a new 32-bit mi- 
croprocessor, the iAPX-432, 
that may undercut the 68000 
and Z8000. Intel expects to 
start shipping samples of the 
ІАРХ-432 in two or three 
months. 


E Operating 
Systems increasing Іп 
Popularity: Several soft- 
ware suppliers are now offer- 
ing UNIX-like operating sys- 
tems that may rival CP/M. 
The first UNIX-like software 
package, called TYNIX, was 
released for 151-11 and 
Heath H-11 systems in 1978 
by the Boston Children's 
Museum. In 1979, Yourdon 
announced OMNIX for Z80 
computers and advertised it 
as CP/M compatible and 
similar to UNIX. Yourdon 
then withdrew it because of 
software bugs, but it may be 
released again. Whitesmiths 
released its IDRIS system in 
early 1980. Also in 1980, 
ElectroLabs introduced its 
OS-1 UNIX-like system (now 
marketed by Software Labs), 
and late last year Microsoft 
and Morrow Designs an- 
nounced packages for 78000 
and 289 systems, respective- 
ly. 


уак Decision 
Overturned: |n Chicago, 
the US Court of Appeals has 
overturned an earlier ruling 
that ROM- (read-only mem- 
ory) based software cannot 
be copyrighted. In the case 
of Datacash vs [S & A (as 
reported earlier in this col- 
итп), the court had ruled 
that the marketing of a chess 
game by JS & A with a pro- 
gram identical to the one 
Originally developed by 


Datacash was not copyright 
infringement because under 
the 1909 copyright law the 
program could not be read 
with the naked eye. 


ЕБ аған Specifica- 
tlons Released: Xerox, 
Digital Equipment, and Intel 
have published specifica- 
tions for the Ethernet system 
developed by Xerox. Ether- 
net provides a local net- 
working system for word and 
data processing applica- 


tions, Xerox has already 
released some Ethernet 
products. 


Ethernet is a passive sys- 
tem and does not use switch- 
ing logic or a central com- 
puter. Rather, coaxial cable 
and communications trans- 
ceivers attach each machine 
to the network; each ma- 
chine is assigned a 48-bit ad- 
dress. Data is transferred in 
serial groups which include 
the data and the addresses 
of both the sender and the 
addressee. Each transceiver 
monitors the cable for data 
with its address. It is ex- 
pected that the IEEE (In- 
stitute of Electrical and Elec- 
tronics Engineers) will in- 
tegrate the Ethernet specifi- 
cations into the networking 
standard currently in devel- 
opment. 


da Language Final- 
ized And The Rush Is 
On: Ada, the language that 
the DOD (Department of 
Defense) expects to even- 
tually replace all other 
languages, has been final- 
ized, according to Jean Ich- 
biah, president of Аруз, 
Washington DC. Over nine 
hundred revision proposals 
were submitted, and several 
major improvements have 
been incorporated into the 
proposed Ada language 
standard that was released 
іп 1979, The most significant 
improvement is the addition 
of tasking. The Ada Refer- 


ence Manual! may be obtain- 
ed from the DOD's DARPA 
office, 1400 Wilson Blvd, 
Arlington VA 22209. 

At least twenty-five com- 
panies and universities are 
reported to be in the process 
of developing compilers for 
the Ada language. A few uni- 
versities have already had 
their Ada compilers running. 
However, the first commer- 
cial release has yet to occur. 
Intel claims that its new 
32-bit microprocessor, due 
for release shortly, will use 
Ada as its primary language. 
WD (Western Digital) is 
rumored to be working on a 
single-board Ada computer 
that is similar to its Pascal 
MicroEngine. WD has pur- 
chased a 2096 interest in 
Telesoftware Inc of San 
Diego, which is developing 
an Ada compiler. (Dr Ken- 
neth Bowles of UCSD Pascal 
fame owns an additional 
40% interest in the com- 
pany.) Reportedly, Telesoft- 
ware already has a prelimin- 
ary version of its Ada com- 
piler running. 


Қ ғы For 8086/8088 
Systems Released: Digital 
Research has released CP/ 
М-86. This operating system 
is designed for 8086- and 
8088-based systems and pro- 
vides the same facilities and 
file format as CP/M, release 
2. CP/M-86 can also function 
as a slave node in a CP/NET 
network. As with 8080-based 
versions of CP/M, the logic- 
and hardware-dependent 
portions of CP/M-86 аге 
modularized for ease of cus- 
tomization. Digital Research 
also plans to release MP/M 
and PL/I for 8086/8088-based 
systems in the near future. 


Mi ontgomery Ward 
And Sears Expand Per- 
sona! Computer Market- 
Ing: After test marketing 
Ohio Scientific computers in 
selected stores, Montgom- 
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ery Ward has decided to ex- 
pand its personal computer 
sales into one hundred 
stores, The stores will sell 
the OS! Challenger ІР and 
4P cassette-based systems 
with accessories such as disk 
drives, video monitors, print- 
ers, security systems, and 
software. Sears is now carry- 
ing two full pages in its 
catalog promoting the Atari 
400 and 800 computers, 
games software packs, and 
peripherals. Other retail 
chains and department 
stores are expected to follow 
in their footsteps. 


CM Puts Local Net- 
work On Cable TV: Sytek 
Inc, Sunnyvale, California 
has introduced а packet- 
network system to support 
up to 24,000 terminals and 
operate at up to 9600 bps 
(bits per second) over a 
cable TV system. This sys- 
tem, called "LocalNet," is 
expected to fill the gap that 
exists between such systems 
as Ethernet and ARPANET., 
Ethernet is limited to a 1 to 2 
km distance while ARPANET 
is committed to long-dis- 
tance distributed processing. 
LocalNet can cover up to 50 
km distances on a single 
coaxial cable and can be 
piggybacked onto existing 
САТУ cable systems, thus 
providing a very low-cost 
networking system. 


Nic Claims Cure For 
Dual-Sided Floppy Prob- 
lems: NEC, the Japanese 
manufacturer, claims to 
have developed a floppy 
disk system which elimi- 
nates the disk and head wear 
problems associated with 
dual-sided floppy disks. NEC 
uses an "air" shock absorber 
to cushion the force of the 
heads landing on the disk, 
and the company claims 
that its new FD1160 Soft 
Touch drive provides twice 
the media and head life of 
competitive drives. 


S For 32-Bit 
Bus: Тһе IEEE has formed a 
committee to draft a back- 
plane bus standard, desig- 
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nated as P896, for 32-bit 
microcomputers. According 
to committee chairman An- 
drew Wilson, P896 is already 
well along in development, 
and a draft may be released 
soon. The bus will support 
32-bit microprocessors un- 
der development by Intel 
and other companies. It will 
be pracessor-independent 
and will support up ta sixty- 
four bus masters and clock 
rates of up to 20 MHz. 


Z 8000 Call Conven- 
tions Proposed: Micro- 
soft, Bellevue, Washington 
(the largest supplier of mi- 
crocomputer software) has 
proposed a standard for 
28000 calls that specify 
parameter-passing and regis- 
ter usage. Adoption of a 
standard would enable 
28000 languages, applica- 
tion programs, and operat- 
ing systems to be more easi- 
ly interfaced, and would fa- 
cilitate the building of a 
78000 program library simi- 
lar to the present CP/M User 
Group Library. 


D. Computers Cause 
Unemployment? Calvin C 
Gotlieb, a professor of Com- 
puter Science at the Univer- 
sity of Toronto, delivered a 
paper at the recent IFIPS (In- 
ternational Federation of In- 
formation Processing Soci- 
eties, Inc) Congress-60 which 
claimed that computers are 
causing unemployment. 
Gotlieb cited dozens of stud- 
ies to support his claim; for 
example, at one Western 
Electric facility, the number 
of employees was reduced 
by 5096 (from 39,200 to 
19,000) over a six-year peri- 
od, while production doub- 
led. A Japanese TV manu- 
facturer increased produc- 
tion by 2596 over a four-year 
period, while reducing the 
number of workers by 50%. 
Gotlieb contends that com- 
puters must be used more 
wisely, and cited a West Ger- 
man study that stated: 
"(Computers make things 
more formal, more routine, 
more bureaucratic and inev- 
itably lead to less humane 
treatment of people." He 


also cited a [aw on the West 
German books that com- 
plains: "(O)nce a decision is 
made by a computer, no one 
is permitted to challenge it.” 


Г_ — Robotics On 
The Rise: More and more 
hobbyists are building their 
own robots. The evidence is 
the fact that there are al- 
ready several companies 
supplying robot parts to hob- 
byists and two magazines 
catering to their interests. 
Hobbyists seeking parts and 
kits should write to: Hobby 
Robotics Company, POB 
997, Liburn GA 30247, and 
the Robot Mart, 19 W 34th 
St, New York NY 10001. 
Robot Mart also publishes 
the Hobby Robot Newslet- 
ter, 


F кана Display 
Technology Improving: 
Although CRTs (cathode-ray 
tubes) still dominate the 
computer-terminal display 
field, it appears that several 
flat-screen systems will soon 
be ready to challenge that 
dominance. The new tech- 
nologies include electro- 
phoretic, electrochromic, 
LCD (liquid-crysta! display) 
and LED (light-emitting 
diode) systems. LCD panels 
are already available іп 
T-and 2-line versions. Several 
firms will soon offer multi- 
line panels. Dot-matrix dis- 
plays are also under devel- 
opment by several firms, 
and prototypes are becom- 
ing available in LED, vacu- 
um fluorescent, and elec- 
troluminescent technolo- 
gies. There is no doubt that 
flat-screen terminals will 
compete with small CRTs 
within two or three years. 
Опе manufacturer of flat 
screens is Optotek Ltd, of 
Ottawa, Canada, which will 
soon offer a display using 
LEDs that are 1/8000 inch in 
diameter. Each square inch 
of the display has 4000 
diodes. A 3- by 4-inch display 
has 49,000 diodes. Control of 
the diodes is performed by 
special VLSI (very large- 
scale integration) integrated 
circuits provided for each 
square-inch block. 


R andom Bits: А5 of 
January 1, 1981, Radio 
Shack has stopped produc- 
tion of the ТК5-80 Model | 
computer, in anticipation of 
increased sales of the 
TRS-80 Model (11... The IEEE 
has established a committee 
to develop a standard for 
benchmark programs for 
microprocessor users... 
Several hundred workers at 
the Minneapolis Star and 
Tribune newspaper recently 
went on strike to- protest, 
among other things, the 
newspaper's experimental 
electronic newspaper pro- 
ject with CompuServe Inc.... 
Japan's NTT (Nippon Tele- 
graph and Telephone Public 
Corporation) will soon in- 
augurate a public facimile 
network that may be the first 
step in developing an elec- 
tronic mail system....Intel 
has released prices on its 
new 2764 64-K-bit (16K by 8 
bits) 250ns EPROM: $163 
each in lots of one 
hundred....Seventy to eighty 
percent of all TRS-80 Model 
Il systems are running CP/M; 
this statement is based on 
the fact that Lifeboat 
Associates has already sold 
4000 copies of CP/M for the 
Model I1. 


R snaom Rumors: Ap- 
ple Computer Company тау 
be setting up its own floppy- 
disk manufacturing opera- 
tion to make double-sided 
double-density drives for its 
new Apple ІІ! Computer. In- 
troduction of the drive is ex- 
pected by mid-year.... 
Sources say that Radio 
Shack is close to releasing a 
hard-disk drive for the 
TR5-80 Model 11 and 11! com- 
puters. Further, Radio Shack 
will soon release version 1.3 
of its DOS (disk-operating 
system) to replace version 
1.2 which, reportedly, has 
many bugs. Unfortunately, 
the two versions will not be 
compatible....Altos Cam- 
puters is said to have switch- 
ed from the Z8000 to the 
8086 for its new 16-bit sys- 
tem. This decision was prob- 
ably due to the introduction 
of the CP/M-86 from Digital 


Suddenly, RCA makes talking to 
your computer a lot cheaper. 


New interactive data terminal d 
with color graphics-onl $369... 


RCA's new VP-3301 is a professional quality, ASCII 
encoded, interactive data terminal, suitable for a wide 
variety of industrial, educational, business and individual 
applications requiring interactive communication 
between computer and user. Connects directly to your 
computer or to a standard modem for over the phone 
access totime sharing networks and data bases. Andit's 
compatible with networks such as those provided by 
Compuserve Information Services and Source Tele- 
computing Corp. Microprocessor intelligence and LS! 
video control integrated circuits bring performance, 
features and flexibility at a low price. Power supply 
included. 

Unique color locking circuitry creates sharp, jitter 
free, true color graphics and rainbow free characters. 

Displays the entire field of characters in any of 8 
Colors against any of 8 background colors (7 gray scales 
with monochrome monitors). Or to add special 
emphasis, you can display individual letters, words or 
lines in different colors or in reverse video. 

The VP-3301 offers you a choice of two software- 
selectable display formats: Either 40 characters by 24 
lines. Or 20 characters by 12 lines. 

The terminal's resident character set consists of 52 
upper and lower case alphabetics, 10 numerals, 32 


punctuation/math symbols, and 31 control characters. 


"Suggested user price. 
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You can also define a total of 128 of your own characters. 
Including: Greek letters and other foreign alphabets, 
graphic symbols, large graphics building blocks,playing 
card suits, unique character fonts, and "little green men." 

The keyboard section features flexible-membrane 
key switches with contact life rated at greater than five 
million operations. A finger positioning overlay and 
positive keypress action give good operator "feel". 

An on-board sound generator and speaker provides 
aural feedback for key presses and may also be 
activated with escape sequences to provide an audio 
Output. 

The sealed keyboard surface is spill proof and dust 
proof. This combined with high noise immunity CMOS 
circuitry makes the VP-3301 ideal for hostile 
environments. 

Output is industry standard asynchronous RS232C 
or 20 mÀ current loop with six switch selectable baud 
rates and 8 selectable data formats. 

The terminal can be connected directly to a 525 line 
color or monochrome monitor. Or to a standard TV set 
using an Rf modulator. 

For more information, contact RCA MicroComputer 
Marketing, New Holland Avenue, Lancaster, РА 17604. 


Or call our toll-free number: 800-233-0094. 
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Research....North Star Com- 
puters might be developing 
a single-board 8088-based 
system that will work with а 
hard disk and support CP/M 
..Whitesmiths Ltd is ru- 
mored to be about to release 
an 8088/8086 version of its 
C compiler...A California 
firm may be readying an 
under $300 OEM (original 
equipment manufacturer) 
daisywheel printer that 
would be set for introduc- 
tion by the end of the year. 


[? redictions, Predic- 
tlons...iIn my December 
1979 column | made eleven 
predictions for 1980. Several 
readers asked me to grade 
myself on how well 1 did, so 
here goes: 


1. The first Japanese per- 
sonal computer system will 
become available in this 
Country. Score a "correct." 
In fact, several have been in- 
troduced and reported on in 
this column. Look for many 
more in 1981. 

2. Competitive pressures on 
small manufacturers will in- 
crease. This will cause 
several mergers, consolida- 
tions or acquisitions. Score a 
"correct" on this one too. So 
many failures, mergers and 
acquisitions occurred that 
they are too numerous to be 
mentioned. More will be 
forthcoming in 1981. 

3. А sizable number of audio 
and office equipment re- 
tailers will enter the com- 
puter retailing business. This 
will create pressures on con- 
ventional computer stores. 
We may even see the ap- 
pearance of stores that sel! 
only software, much like 
audio record stores. Score a 
"maybe." Although some 
steps have been taken in this 
direction (eg: Bell & Howell 
and several other audio/ 
visual and office equipment 
suppliers), the reai first step 
has yet to be taken...possible 
developments this year or 
next. 

4. 16-bit microcomputer 
systems will be common- 
place. Score a "maybe" on 
this one too. Although 
several 16-bit systems were 
introduced, lack of .16-bit 
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parts and software limited 
their adoption. We should 
see a significant increase in 
their acceptance in 1981 
with the availability of 
CP/M, МР/М, UNIX апа 
other powerful operating 
systems. 

5. IBM, DEC, Data General, 


H-P and other minicomputer 
makers will introduce low- 
cost microcomputer systems. 
Score a "partial" on this one, 
as H-P (Hewlett-Packard) in- 
troduced the HP-85 and IBM 
showed its 5-100 product in 
Europe but withheld it from 
the US market. These com- 
panies may jump in this year 
or next. 

6. Several personal com- 
puter manufacturers will in- 
troduce second-generation 
machines with significant іп- 
creases in power. Score a 
"no." Although Apple, 
Tandy and Commodore all 
introduced new machines, 
none were significantly dif- 
ferent from their previous 
units. 1 look to 1981 for the 
introduction of a machine 
with significantly new per- 
formance versus price mark. 
7. The emphasis will shift 
from hardware to software. 
BASIC will continue as the 
dominant language. Score 
another “correct.” This year 
should see continued im- 
provements in disk operat- 
ing systems and applications 
packages. 

8. Business application soft- 
ware for microcomputer sys- 
tems will finally come of age 
and provide the needed per- 
formance that suppliers have 
been promising but not de- 
livering during the past two 
years. Score a "correct." 

9, The first low-cost micro- 
computer-based robot kit 
will be introduced, Score an 
"incorrect," Although a 
robotic arm kit was intro- 
duced, its price was beyond 
the means of most personal 
computerists. Maybe this 
prediction will come true in 
1981. 

10. Typewriters will have 
built-in intelligence, and use 
microprocessors, built-in 
microdisks, and word pro- 
cessing features. The dumb 
typewriter will soon be а 
thing of the past. Score an 


"incorrect." Although Smith- 
Corona and Triumph-Adler 
introduced electronic type- 
writers, their intelligence is 
still on a primitive level. | 
am now projecting 1982 or 
1983 on this development. 
11. Personal computer time- 
sharing systems will pro- 
liferate. Score a definite 
"correct" on this one. 


All in all, | would rate my 
prediction ability as "fair"; 
about sixty points out of a 
possible one hundred. 
Where ! guessed wrong ! was 
just ahead of the industry. 


P redictions For The 
Future: Not allowing my 
previous performance to 
deter me, | will venture forth 
with some more predictions: 


1. The 5-100 will become 
the de facto standard for bus 
interfacing. There are al- 
ready thirty-two manufac- 
turers of S-100 systems, and I 
expect this number to in- 
crease to over forty in 1981 
(and to include IBM). This 
trend should continue into 
the mid-1980s, when we may 
see the development of a 
new interface bus to accom- 
modate new hardware and 
architectures. 

2. Hardware will become 
more sophisticated and less 
expensive. This is not a dif- 
ficult prediction to make, 
since Moore’s law states that 
"the number of components 
per integrated circuit rough- 
ly doubles every year.” 
Thus, personal computer 
systems will acquire the 
characteristics of their larg- 
er, more expensive predeces- 
sors. In other words, within 
three to five years we can ex- 
pect personal computers 
with the characteristics of 
large IBM 3705. The likeli- 
hood is that by the mid- 
1980s we will see a single 
package device containing 
processor, floating-point 
arithmetic, main memory 
and read-only memory with 
the complete operating sys- 
tem and a compiler or inter- 
preter. 

3. The man-machine inter- 
face will improve to accom- 
modate the many users who 


have little or no knowledge 
of computers. | therefore 
look for voice input/output 
to become commonplace by 
the end of the decade. Al- 
though voice input may be 
limited to short commands, 
output should be of a high 
quality with a large vocabu- 
lary. 

4. Cheap mass storage wiil 
finally arrive via video 
cassette and optical disk 
memories. We will be able 
to store 100,000 pages of 
printed text on a single op- 
tical (video) disk...expect to 
see the Encyclopaedia Bri- 
tannica on a single optical 
disk, with sophisticated 
cross-referencing software. 
Furthermore, expect optical 
disks that may be used with 
personal computers to pro- 
vide high-quality video im- 
ages for games, educational 
use, etc. 

5. Higher-quality displays 
using either liquid crystal or 
semiconductor technology 
will replace CRTs (cathode- 
ray tubes). 

6. Personal computers will 
include self-testing capa- 
bilities and redundant cir- 
cuits to improve reliability. 

7. Expect BASIC to continue 
as the dominant language. 
Assembler and Pasca! will 
still be the most popular 
languages for systems-level 
programming, and C will in- 
crease in popularity. Natural 
programming languages and 
automatic programming stil! 
appear to be many years 
away. The number of menu- 
driven systems for the naive 
user will increase. 

8. Operating systems such 
as UNIX, СР/М, МР/М and 
more sophisticated systems 
will increase in popularity, 
and many manufacturers 
will design special hardware 
to support these operating 
Systems. 


MAIL: | receive a large num- 
ber of letters each month as a 
result of this column. If you 
write to me and wish a re- 
sponse, please include a 
stamped, self-addressed enve- 


lope. 


Sol Libes 
POB 1192 
Mountainside NJ 07092 


TO ORDER CALL (212) 687-5000 
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a Expandable 10 43K * Traclor Рова MONITORS 
Superialker әйаваатиочын $278 Мішотоввт.,.......... $3780 SL m SANYO 12" GREEN ........ $325 
Disk ee ee ee ee | - Moe a"*»2»* ж асе BMC 12" ӨНЕЕЫ.,.......... 285 
Add-on Півк...,......... 4 реесһ!ар............+ SANYO 18° COLOR . ....... 495 
AEG TD Communication Card. ... 225 $1 795 CHA 13° COLOR........ 355 
TTE Модет................ 2% CENTRONICS 700-9 LEEDEX i7 ВАМ. ТТ 


| МОНО ..............» Graphica Printer ........ 
Printer Сагд............ 180 Graphics Tablet ........ 795 $ 1295 List $1895 ANDERSON JACOBSON . E 
: • 60 cps • Up to 15" paper width ^ Serial 


rd processing and 
IS FINALLY HERE 
128K RAM" 


e Tractor Feed е Parallel Interface 
for Apple & TRS-80 е 2 channel 
vertical forms! ¢ Too of Form! 


CENTRONICS 
737 Parallel $895 


ята ТЕЕ Н $1230 
e ASCII Coda 

15 GPS Printout 

High Quality Selectric Printing 

e Rellable heavy duty mechanism 
а Completely Aalurbeshed by А.) 
ә Delivered FREE bo nantes service Cartes 


Letter Quality 


Special 


$2495 
List $2755 


XYMEC HQ 1000 


with 10, 12. 15 Pitch & 


davboard PE Sok ТГ $1946 $ 972.50 


Compucolor 32K with 117 Key « 40 Cps Proportional Spacing 
Каувоага..................... TIPP 2245 1095 = Uses atl 100 metal & piastic daisy whegls * 2-м) conlrolled 
PLUS $200 FREE COMPUCOLOR SOFTWARE * Automatic bidirectional printing * Up to 198 calumns y 
Chatsworth Card Reader lor TAS-80 ..... 750 450 * Fewer moving paris 90 Day On Site Warranty Varese 


KL phares DEALER INQUIRIES INVITED 
жа сыш ш а JON XEROX, CENTRONICS, 
Екіду Sorcerer 8К................. 440 1095 349 'SUPERBRAIN : 
TO ORDER CALL (212) 687-5000 er T Re a 


Min. Credit Card Order $75 
NY геаміғгіз add В sates tas 
а Same day shipment on prepaid and 


ccodit card orders 


| | | 485 L ton Ave., New York, NY 10017 (46th St. Lobby) 
The COMPUTER FACTORY “ана order desk — Telex о 


CBM" 8032 BUSINESS COMPUTER 


The new Commodore 8032 Business coomputer offers a wide 
Boreen display to show you up to BO-character linesof informa- 
tion. Text editing and report formatting are faster and easier 
with the new wide-screen display. The 8032 Business Com- 
puter also provides a resident Operating System with ex- 
panded functional capabilities. You can use Basic on the 8032 
Business Computers in both interactive and program modes, 
with expanded commands and functions for arithmetic, 
editing, and disk file management. The CBM 8032 Business 
Computer is ideally suited for the computing needs of the 
business marketplace. Call [or additional information, 


СЕ commodore $1695 


$ 1795 CBM'*8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy Disk is a much enhanced 
*32K RAM, 14K 4.0 BASIC version of the intelligent CBM 2040 Disk Drive. The CBM 8050 
“ТЕЕЕ BUS *80 x 25 CRT has all of the features of the CBM 2040. and provides more 


powerful software capabilities, as wel] as one megabyte cf 


*Ideal for WordProcessing online storage capacity. The CBM 8050 supplies relative 


or other business/technical computer uses. record files and automatic diskette initialization. It can copy 


all the files from one diskette to another without copying 
unused space. The CBM 8050 also offers improved error recov- 
ery and the ability to append to sequentia] files. 


MULTI-USER TIME SHARE OFFERED TO YOU BY THE 
NEECO MULTI-CLUSTER 


At & low entry cost, up to eight CBM computers can transfer data bi-directionally to one 
CBM Dual Disk Drive. The MULTI-CLUSTER, designed with its own independent power 
supply, provides a connection from one CBM computer work selection to other CBM 
computer work stations, allowing data transfer and data access on a priority queuing baasis. 
This system provides the cost effectiveness required in & multi-using environment by 
establishing the dual disk drive asa central mass storage unit. This provides a high degree 
of disk accessibility. 
The standard configuration of this system allows 3 CBM* microcomputers (maximum af 8) 
connected through the MULTI—CLUSTER to the IEEE port of the 2040 Disk Drive. More 
СНМ" can be added to the system according to the user's nead, 
MULTI-CLUSTER Additional Component Prices 
Standard Components $905 Each extra CM-100 ......... .. 8250 

One Multi-Cluster Hardware Output 

Controller............ Module (IEEE) ............. $350 


Three Channel Modules ... CM-100 Software Output 
Module (User Port) 
Multi-Cluster is & product of BMB Compuscience. 


NEECO 


Qm = DATASOURCE 1 


“А full featured Database Manager for the Commodore 8032" 


Never hefore has a true Datgbase been availabie for Commodore Computers. DATASOURCE 1 contains database 
capabilities you would not expect on a microcomputer system. Capabilities like selective search by any sub-field or field 
within a record, mathematic manipulation, up to 120 fields per screen display. and much much more! DATASOURCE 1's 
major feature is total usability! DATASOURCE was designed for use by you! 


MAJOR FEATURES INCLUDE: MAJOB USES INCLUDE: 

+ SCREEN ORIENTED а SELECTIVE OR SEQUENTIAL е MAILING LIST 

SEARCHES » UP TO 120 SORTABLE DISPLAY FIELDS = UP TOZ MANAGEMENT * QUERY/CALL 

DISPLAY SCREENS OF DATA PER RECORD e HUNT FUNCTION INFORMATION » A/R AGING 

(find charactera in any record) е POWERFUL MATHEMATICAL MANAGEMENT » CASH FLOW 
MANIPULATION е SUPPORT PROGRAMS INCLUDE: FILE OR EDIT FORECASTS » FILE MANAGEMENT е ANY 
SCREEN RECORD. POWERFUL SORT/MERGE, DIRECTORY PROJECT/PROBLEM THAT REQUIRES 
MANAORR. EXTENDED OUTPUT REPORT GENERATOR. FULL «б Of INVENTORY DATA ОН FILE 
COMPATIBILITY WITH WORDPRO 4" FILES, AND MUCH, vlla, ect MANIPULATION! 


MORE! EMINENTLY USABLE BY NOVICE USERS. Сы 
€ $ 4 9 5 


"Hequirea DOS 2.0 or DOS 2.5 


AVAILABLE TO DEALERS ай MICROAMERICA 


Circle 128 on Inquiry card. DEALER TOLL FREE: 1-800-343-4411 


эы мз 4 ва registered trademark of Profeaniona! Software Inc. 


NEECO NEW ENGLAND қыйын CO., IN ^ (617) 449-1 760 


"NEW ENGLAND's Largest 


679 HIGHLAND AVE. . MASTERCHARGE OR VISA ACCEPTED 


МЕЕОНАМ, МА 02194 Чит VON" TELEX NUMBER 951021, NEECO 


MON-FRI, 9:00-5:30, E.S.T. 


МЕЕСО 
PROUDLY 
INTRODUCES 


ALTOS ACS 8000-5 ALTOS OFFERS OUR USERS 
Dual 8" floppy disks TOTAL SYSTEM CAPABILITIES E 
Megabyte storage AND FLEXIBILITY . . . | 
Bus TRUM • 280 based « CP/M • Multi-User 


Totally expandable . түй 
to Hard Disk (29MB) ° Hard Disk « Seven languages 


and Multi-User • MP/M « NEECO system support 


• Full Word Processing 
$5990 


i "ALTOS Computers offer you System 
Flexibility and Reliability" 


HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION. 
Altos computers range in price from less than $3000 to over $14,000. Altos Computer Systems' capabilities 
range from single disk-single user to 29 Megabytes-Multi-User. 


ALTOS computers are distributed to Dealers/OEMs in the М.Е. Region by MICROAMERICA | 
SUPE R B RAI N Trial Tested Osborne Business Packages on the Superbrain 
! ы е Accounts Receivable 5250.00 Complete 4 Module 
SOFTWARE е General Ledger $250.00 Package 5795 
| е Accounts Payable $250.00 MicrosoftBASIC 
(Business Packages written іп MicrosoftBASIC) , Payroll Package $250.00 
| | LIN SPECIAL OFFERI 
32K RAM $2795 Me cag a ы | a Centronics 704-9 (RS232, 
t and will include ; : 
64K RAM $2995 AGEN (asoni ERR 180 CPS, retail $2380) printer 
FORTRAN $ 450 (regularly 5350) and a 64K Superbrain together 


"The Superbrain is ideal for use as an intelligent for only $4595 - cash price only. 
terminal or stand alone microcomputer system for ин à 
OEM's, commercial customers, and other * Two 5.25" Shugart Minifloppies with over 
sophisticated computer users." 300 K (CP/M Version 2.2 or later) Disk Storage. 


Integrated in a single compact housing. 


CP/M"operating System with MBASICS5 and 
other interpreters/compilers available. 


32K or 64K RAM models available. 


2 |/O Ports - one fully enabled RS232 
port for communications. Other port for 
RS232 serial printer output. 


Too many software packages are now 
available to list them here. 


OEM/DEALER INQUIRIES 


All pricing and specifications are subject to change. 
СРҮМ із a registered Trademark of Digital Research 


NEEC Pi pe MICROAMERICA DISTRIBUTING 


MasterCharge & "Nationwide distributors of Computer Equipment" 
679 Highland Ave. _ Visa Accepted 21 Putnam Street 


m (017) 849-1760) ue" ^ — (617) 449-4310 
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Product Review 


The Newest Sargon—2.5 


John Martellaro 
2929 Los Amigos Ct Apt B 
Las Cruces NM 88001 


Time travel is common now, You've decided to spend 
the afternoon in Vienna on a sunny spring day in 1770. 
There is talk that at the Royal Palace the Baron Wolfgang 
von Kempelen, counselor to the Royal Chamber, will be 
giving a demonstration of his amazing Automaton Chess 
Player. You wander over towards the Palace. 

The murmur of the crowd grows as the Baron rolls a 
large wooden cabinet into the courtyard, the result of a 
solemn promise he made to the Queen 6 months ago to 
build a chess-playing machine, The Baron smiles gra- 
ciously and invites anyone to come forward from the 
crowd to play the Automaton. 

Meanwhile, the noblemen are about ready to accuse 
the Baron of a hoax. А machine that thinks? Rubbish. 
Sacrilege. And the spectators are no more convinced. 
Catcalls from the crowd dare the Baron to open the 
cabinet—obviously big enough to hold a small man— 
whereupon von Kempelen opens all the doors only to 
reveal a complex system of pulleys, gears, and levers, 
nothing else. 

About this time, you decide to come forth from the 
crowd to play this wondrous machine, Unknown to 
everyone, you have Sargon 6, no bigger than a match- 
book, hidden in your palm. With its aid, you win, but the 
Automaton plays a superb game. Afterwards, a crowd 
gathers around you, and the Baron congratulates you on 
your game. Everyone agrees that the machine played a 
creditable game of chess, clearly outplayed by a genius. 
А priest overhearing this remarks that this is proof of the 
superiority of the human mind, You shrug, put Sargon 6 
in your pocket, and wander off into the crowd. 

The Baron will go on to amaze the bewildered crowds 
in Europe and America for many years, and the machine 
will defeat many chess players. It will take 70 years for 
the hidden compartment and the hoax to be revealed. But 
the dream of a chess-playing machine is planted firmly in 
the minds of men. A dream which would take another 
200 years to come true. 


Introduction 

Sargon 6 isn't available yet, but Sargon 2.5 is. It is a 
game module and holder slightly larger than a hardback 
book, but the real guts are no larger than a pocket 
calculator. This is the MGS (Modular Game System) 
from Chafitz; as of this writing, it is the strongest chess- 
playing microcomputer you can buy. 

You may already be familiar with the Sargon 1 and 
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Sargon 2.0 computer programs written by Dan and 
Kathe Spracklen. These are available on cassette or flop- 
py disk (from Hayden Books) for the Apple II and 
TRS-80 computers. But now Chafitz is marketing Sargon 
2.5 as a plug-in ROM (read-only memory) module that 
fits into the MGS, Presumably, when Sargon 3 and other 
versions are available, you can remove the old ROM and 
plug in the new one. Not only does this protect the firm- 
ware, but allows new games (such as checkers and 
backgammon) to be run on the same system. 

The technical specifications of the MGS-Sargon 2.5 
combination are many and impressive, The system is 
rather complete: a benefit of Chafitzs previous ex- 
perience with its chess machine, Boris. А touchpad 
keyboard allows the user to: 


e force selection of best move 

e use the machine in its hint mode 

e set playing level (from 0 to 6) 

ө set up a given position 

e show elapsed time (either player, cumulative, or time 
per move) 

e withdraw a move or moves (up to three moves) 


mable memory (for inter- 
nal use only) 


Chafitz Modular Game 
System with Sargon 2.5 


Additional features 
Includes AC adapter, 
keyboard, chessboard, 
magnetized chess pieces; 
Sargon 2.5 is a re- 
movable module that can 
be replaced by other 
game modules (not yet 
released) 


Manufacturer 

Chafitz Inc, 856 Rockville 
Pike, Rockville MD 
20852, (301) 340-0200 


Price 
$375 


Processor 
6502, 8-bit 


System-clock frequency 
2 MHz 


Software 
Sargon 2.5 program, held 
in 8 K bytes of ROM 


Options 
Rechargeable battery 
option 


Memory 
2 K bytes of program- 


GUIDE TO (Xx OMPUTING 


Ф 

> Or HILL TIA As 
BonCounmg]ur ino fe 
dis . P p. 2 


^ When will the n tough Y il Computer 
| Explosio | 


Are you —— for the explosive 
transformation? Right in your own 
home? Electronic mail. Personalized : 
investment analysis. Foreign language 
tutorial. Home energy management. them at home, for fun and profit. 
Robots. Computer music. Secretarial Don't let the personal computer 


service. Diet and menu planning. And arol 
plosion catch you off guard. Know 
more, more, More. EES A what's happening and help make її 


1980's Some: are already here). 
onComputing™ explains in nontechnical 
language what personal computers are, 
how they work, and how you can use 


onComputing™ the new McGraw-Hill happen! Prepare now for the exciting 
quarterly, prepares you for the future with a subscription to 
enormous changes coming during the | | onComputing™! 


Call Toll-Free . Start your 
800-258-5485 subscription today. 


БҚ-“ч---ң---------“-------ееееежев 
1 овбСовтрийо ТМ Subscription Dept. Р.О. Box 307, Martinsville, М) 08836 


DOMESTIC subscription rate: 

Г] US. 1 yr. (d issues) @ $8.50 O Canada & Mexico, 1 yr. (4 issues) @ 510.00 
FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.) 

О Europe (and all other countries, except above) 1 үт. @ $12.00 — surface delivery. 


Г] Bil Visa O ВШ Master Charge O Bill me (North America only} 


al 


Card Number 


Signature 
Street“Apartment Number 


'fiusssa301d 104 $X33^ FO моје әрә 


TE шо шо ши аш ыш шш жш кз шш ғә шы шш 


City Stete/Province/Country Code 
7811! ДА 


@) onCommputling, Inc. 1960 CITTTTTTTTTTTTTTTCTTTTTTTTTUT6 


Circia 131 on Inquiry card. 


APPLE И TRS-80 
a QUALITY D 
=E DISK SOFTWARE $$ 


[HOME FINANCE РАК 1: Entire Series $49.95 (A T) 


Г] CHEEK REGISTER AMD BUDGET: This coan prehentve CHECKING ACCOUNT MANAGEMENT 515: 
БИЕ E - heegt completa — it ee ает you the влйүшз end control tosis you need (0 actively 
көші. The pretim routines lor BUDGETING dx AND EXPENSE, AUTD- 
MATIC CHECK SEARCH, sad BANK STATEMENT RECONCILING. CAT ar primter reports ate praducad 
im ACTUAL EXPENSE vt BUDGET, CHECK SEARCH ОРІ АҮ, RECONCILIATION REPORT snd 
CHECK REGISTER DISPLAY by moath. Check antry is prompted Бү wser-defined mama сі — 
puipoMs әні recipiunt coded, rperding dat entry aad reducing dish storage вай retrieval tome. Sin Ганн 
date are ciated ter each check: emeunl, chech no., date, purpese, recipient and TAX DEDUCTIBLE nt 
MINDER, CHECK SEARCH routine allow saarchang en say of these date fads, Rowtines ure olen provid- 
ad fer CHECK SORT by data and chach mo., DATA EDITING and Report Formats. Up to 100 а-г. 


»rusyn«d5naan&unuuumuuet^utmet*shdtt4b&bx4axreanrsuhhiaMTi-»5RhaRiMtWEttfhtwe-* 


MP ig 1M кеті Do odo. Orgemine:, les and 
=“ —— -— BEEGN AT. ——X n € > |“ 
* жы” Фф кна Ф + 1 


мик. , 
Г] —— CARD: Gat nie “ your credit wü -— this program, Osganizes, stores and dupiayi 
payments and Mun ee ee 


ре <р мее pde: quer qe MN Miri eh c ERR Macer cr 514.95 


[ JUNIVERSAL COMPUTING MACHINE: $49.95 АФ 


А ғын марытпыіне computing түтін structured owad а 50 гоме х 50 colume table. Шен delina row 
and coloma namert sad оңала fermang s unique computing machine, Table elements сап be multiplied, 
Шүніні, subirscted ar added te вау ether nlement, User can бабла repented ішака comman tò a row іі 
спыта менін cimplihyang шіМе salap, Hundreds of илеше computing machan can bs дай, ed, огай 
and recalled, wath от without old date, Inr later um. Excallant for tales lorecartt, topnsennpg druga мү, 
budgets, weratosy Patr, імәте ateremonts, production pening, propici сам aytirmdtet-i thort ізі any 
panig analyst ін «ерігі problem thet can bs solves with steele, Unique corper commends show yoo 
to moye Lo вту ciemam, Change sti value and eminedhatety see the elisct on other (abit values. Entire table 
сая be printed by machine pages (user-defined 1-6 columar) on à 60 column printer. $29. g & 


[ JCOLOR CALENDAR: 


HI-RES cole: graphice display of your personai calendar. Astcenatic multiple eniry of rapetitiva events. Ra- 
ry. mh op sg tg E байты шт, Ау, ection Шын, vic. ата а 1 гым par- 

мі, Graphit Cia die merkt dete: Printer кені жәлеп display э rmrmary report by month of your full text 
describing sach уі action item эг event. Мезі for anyana with з bevy calendar, 


C BUSINESS SOFTWARE: Entire Series $159.95 @D 


ГІ MIEROACCOUNTAMT: The йим accouwiag түтін Ios thee маз! bunan. Веб na clam Токсан 
ond dowblecatry ке етің, thet есини progam beards and produce: героги ой accoant Ыйым, 
мааи ибн journals, плетам гей expenses. Screen o: 40 Calama ри терегіз. Handles ug 10 1008 
poured! елігі per month ug ta 300 eccounte. incim а егі pimai m Fonseca) Accouniong. . 548.95 


D]UMIVERSAL BUSINESS MACHINE: This program ri даралай to SIMPLIFY sed SAVE TIME іп) the 
шегі оппа who титі paiodicelly Amaya, Pam and Ейетгіп, The program very Created uuny our 
Unien Competing Machine acd il is pranieumed те prorida the following plamneng end Панин ШОВ. 
CASH FLOW ANALYSIS PROFORMA BALANCE SHEET SOURCE АМО USE OF FUNDS 
PROFORMA PRUFIT& LOSS SALES FORECASTER J08 COST ESTIMATOR 


нин, инїш{їшү 5 tapy oi Ver [атин Computing Machine . . AS TE $89.35 
О autiut£ss arri REGISTER ANO BUDGET: Ow Cheek — © Бейит рїїнї авран tu 


inchede ир te БЫ hedgetable ішті sad ug іш 400 checks per month. Ineimáes bank stutement -— 
md automatic check search (&BK] ............................................ 


C ELECTRONICS SERIES: Entire Series $259.95 B® 


(JLOGIC SMAULATOA: SAVE TIME AND MONEY. Батыя your йн (оріс circuits ба yaw bund 
them, CMOS. TTL, ur whatrres, of it’s бартай loge, thus progim tan hendis it- Tha groqnim os an inter 
stor, mona бїттї, full Medged Pt! ғ сарийы of патоп the bit-time by bit-tema response of a 
lype network (9 шын 4peciliad input getters. [t wii Randle up lo 1000 gates, incledang NANDS, NORS, ІН 
wat, FLIP-FLOPS, SHIFT AEGISTEAS. С COUNTERS and vat delines MACAOS d» te 4D eser байлай, 
гаайша, са bengey їпрш1 раїытаз — Semulatien revolts dmplryud оп CAT ау printer. Accept natwork der 
tima fiam iprybosrd м (тып LOGIC DESIGNER foy оит о... PSOE £158. ib 

DJi0GiC DESIGNER: interactive HI RES Graphics progam fac берсин ішін! loge рушы. А menu 
туға sores of keyboard command: alae; you to draw dusctiy ап tha screen up к 15 ӛйізгесі gata types, 
тиім 10 gale shape pattern: supplied with the pragam imd 5 гғануед ісе ums илл. Bede 
pattem ший ап NANG, NOR, INVERTER, EX-OR, T-FLOP, JK-FLOP, O-FLOP, AS-FLOP, à Bit 
COUNTER sad MBIT SHIFT REGISTER, Urar intescennscts patei just ә% you would пәлте drew тыла 
hne тиісі commends. pu — fer LOGIC SIMULATOR — ieee иий the 


CAT «нуган being draw. , ‚5158.05 

MANUAL AND — DISK: ` кентас килей "^ dema disk тептім capellis el both pro- 

BEN. АИ И НИНЕН T N T T RTN $29.05 
CJ MATH EMATICS SERIES: Entire Series $49.95 @) 


[Г] STATISTICAL ANALYSIS 1; This menu depen program ийа SIMPLE LINEAR REGRESSION seahy- 
Us, debris tha mean, standard deviation and plou the | тт Btiibuies al шин -унрр!ай det из. 
Printer, Deck, UU and edit гош ілгінімі (22К mi]... 4 51995 


Г] NUMERICAL ANALYSIS. HI-RES 2-Dimessiona! plat of вар functipa, Autonet заму At pout ороар, 

(he preqram онй рын the luaction, р! tha INTEGRAL, y the DERIVATIVE, doturming the ROOTS, 
Гані the МАХА sag MINIMA әзі щл тін INTEGRAL VALUE. Jii ios OT а. 21835 
(C) MATRIX: А farposa, mane dera progrien fer determining the INVERSE май DETERMINANT at 
ыту matris, m well m the SOLUTION te пиу ин of SAULTANEDUS LINEAR EQUATIONS, баз ІЛ? for 
Фы тате, Specify 55 eqn. wi МЕК! о ЗБ enn. (FIK). ..................... ....... $15.85 
mE? Y Ab pes PLOTTER: Euplore the ELEGANCE and BEAUTY at MATHEMATICS Шу ивана HIRES 
PLOTS of 3-dimenvenal штеп (rem any Jarabe equation, Onk urre ond ний rognam fer plot. Manu 


demi 10 vary serlece рап. Uniden le ос мернен Мпа. ....... — . $19.85 


C] ACTION ADVENTURE GAMES: Entire Series $29.95 @ 


CREO BARON: бап yeu ostfiy the RED ВАКОН? Thu (ва action game simulain ә macium-gen DOG 
FIGHT between your WORLD WAR | BI-PLANE aed tha barnai. You ыа — Divt. BANK [-] a CLIME 
и dary таг Of À dmecimns - шый in (за the BARON. in HI RES рари .. A MA .$14.55 


CUSaATTLE OF MIDWAY: Tou ase in сотта 0! the 0.5.3 HOANETS' DIVE-NOMBER squadina. Your 
targets ке Шә Ancak carrier, Akagi, Seryu nad Kage. — бын! - ұғы " 2 ZEROS and АА 
FIRE to maka yani OIVE- BDS rua. ia HI-RES өгіріміз .. у . .$14 35 


(1508 ATTACK. 10 April, 1943, The emery convoy н Қым іш the CORAL SEA. Теш өй, the 
MORAY, hus bett ңын! tha CARRIERS and SATTLESHIPS Ену pw Bus watch aui Ін the DE- 
STRÜYERE- they're бізі oud deadly. In HIRES graphics... |. 3 , 514.95 


Га CATALOG - AB programs aea papplerd еп dak әлі iua са Appia |І өі/Пеһ А жынды ROM Card 5 

TREAD Lori! 1 ond reque 22К НАМ омет; athene meted. Detaded nniiacimns соснові, Oden sup 

m within 5 Cusd тие есіміз card mumbher. Add $1.90 рате тый handing woth wach oide 
(шаш rradent vdd BIK soles Ши. Formiga anders ald $5.08 рети sed кіні. 


Make checks payable to: 


SPECTRUM SOFTWARE 


P.O, Box 2084 142 Carlow, Sunnyvale, CA 94087 
For phone orders - 408- 738-4387 
DEALER INQUIRIES INVITED 
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Sicillan Defense 


Black 
Sargon 2.5 (level 4) 


White 
Martellaro 


e2-e4 
Ма1-43 
Bf1-b5 ch 
Bb5-c4 
Nb1-c3 
d2-d4 
МІЗха4 
Bc1-e3 
Nd4-b5 
Ra1-b1 


1. 
с. 
3. 
4. 
5. 
6. 
f. 
8. 
9. 
0. 


== 


..and Black loses his Queen 


Table 1: Beginning of a chess game between the author and | 
Sargon 2.5. 


The system is very nicely packaged. The quality of the 
plastic case and the display is outstanding. In the instruc- 
tion manual there is a brief rule description of chess and 
information on the USCF (United States Chess Federa- 
tion), This is an important and welcome addition. 
Overall, the instructions are clear and easy to under- 
stand, For once, we have complete documentation. 

A conversation with Kathe Spracklen revealed that the 
decision algorithms of Sargon 2.5 are exactly the same as 
those of Sargon 2.0. The only modification is that the 
host 6502 microprocessor runs at 2.0 MHz as opposed to 
the Apple's effective 1.0 MHz, and Sargon 2.5 thinks on 
its opponent's time. The result of this is that Sargon 2.5 is 
often ready with a move as soon as the opponent enters 
his move. The program uses 8 K bytes of ROM and 2 K 
bytes of programmable memory. 


Playing Strength 

When chess programs were first written for microcom- 
puters (Microchess 1.0 on the KIM and Sol), we all 
laughed and proceeded to demolish them. While we had 
respect for the programs on big computers, microcom- 
puter chess programs had a poor reputation, Times have 
changed, and now the average player can no longer bully 
microcomputer-based chess programs. That is not to say 
that Sargon can’t be beaten by a good player. (Some 
results are given here; see tables 1 and 2.) But now a 
player must use care and caution, and a single slip can 
mean disaster. 

Sargon 2.5 in experimental form obtained a USCF 
rating of 164] in a rated human tournament (the 1979 
Paul Masson Championship), This is not bad at all for a 
machine that plays under tournament time controls and 
can be held in the palm of your hand. Reportedly, the 
Spracklens are working on major improvements that will 
boost its rating (Sargon 3) to 1800 in tournament time. 
Sargon 2.5 is probably the last microcomputer program 
that we amateur players will be able to consistently beat. 


Playing Results 

In a match of five games between Sargon 2.5 and 
Sargon 2.0 (which runs on my Apple II), the programs 
split—two wins, two losses each, and a declared draw. 
Sargon 2.5 started out slowly indeed. I didn't mind too 
much when I (rated about 1700) and a friend (rated 1850) 


When it comes to 6800 


Software Source Books, 
Hemenway delivers what 
the others leave out. 


...including complete source listings, 
complete descriptions of all algorithms used, 
and complete manuals of the products. 


SP/68 OPERATING SYSTEM 

One of the most powerful operating systems 
available for the 6800 family of microproces- 
sors, this disc-based system features great 
flexibility The user can add commands for 
special purposes. А single transient Periph- 
erallnterchange Program (PIP) cransfers data 
between devices. The system is relocatable 
anywhere in memory and fits in less than BK. 
Ocher features include device-independent 


I/O and dynamic file allocation. 
U.S. $34.95 


international $52.45 


XA6809 MACRO LINKING 
CROSS-ASSEMBLER 
This new two-pass program generates relo- 
catable and linkable code (requires LINK&8). 
Resident on any 6800 system, XA6809 lets 
you produce code for a 6809 right now. This 
assembler has full macro facilities and features 
a COMMON section for che production of 
ROMable code, conditional assembly and 
fast execution. 
U.S. $24.95 
International $37.95 


would like to read 
these programs, 
object code versions 
are available in these | 
disk formats: Per- 


r 
| 
| 

lf your machine | 
| 
І 
| 


сот, ІСОМ, SSB, | Мате 
SWTPC, ТАМО and |І Company 
others. | City 


STRUCTURED BASIC LANGUAGE 
STRUBAL--" COMPILER 

The compiler features variable precision 
from 4 to 14 digits for business or scientific 
uses and Structured Programming forms. it 
produces Relocatable and linkable code. You 
can create data structures with mixed data 
types. COMMON and DUMMY sections. 
STRUBAL+™ includes a complete scientific 
package, allows for string-handling and is 


extensible. U.S. $49.95 
International $74.95 


TRACER: A 6800 DEBUGGING 
PROGRAM 
Ideal for che programmer looking for good 
debugging software. TRACER features single 
step execution using dynamic break points, 
register examination and modification, and 
memory examination and modification. 
Includes detailed TRACER program notes 
and a reprint of “Jack and the Machine 
Debug" (from the December 1977 issue of 
BYTE magazine). U.S. $5.95 
International $8.95 


Please rush the following books: 


copies of SP/68 OPERATING SYSTEM 

copies of XA6809 CROSS ASSEMBLER 
copies of LINK68 LINKING LOADER 

copies of RA6BOOML MACRO ASSEMBLER 
copies of STRUBAL+™ COMPILER 

copies of TRACER DEBUGGING PROGRAM 


| For North America, add $.75 per book postage or $1.50 per book for 
First Class. All other destinations, add $2.00 per book postage and 
handling or $3.50 per book for Priority Mail. 


Title 


Street 


State 2]Р 


| O Check or M.O.enclosed OVISA (C MasterCharge 


WRITE FOR PRICES | CardNo 


| 

1 Е 18 Hemenway ASSOCIATES. INC. 
101 Tremont St. 
Boston, MA 02108 


- (617) 426-1931 


—— GU. | RE 
| O First Class/Priority O Book rate 


LINK68 LINKING LOADER 
This is a one-pass linking loader which allows 
separately translated relocatable object 
modules to be loaded and linked cogether to 
form a single executable load module, and to 
relocate modules in memory. Іс produces а 
load map and a load module in Motorola 
MIKBUG loader format. This book provides 
everything necessary for learning about this 
system and the nature of linking loader design 
in general. 
U.S. $7.95 
International $11.95 


RA6800ML RELOCATABLE MACRO 
ASSEMBLER 

This two-pass assembler produces a program 
listing, a sorted symbol table listing, and relo- 
catable object code. Object code is loaded 
and linked with other assembled modules 
using LINK68. This book fully describes the 
6800 assembly language and all major rou- 
tines used, and includes flow charts, details on 
incerfacing the assembler. Cross referenced, 
showing all calling and called-by routines. 
pointers, flags and temporary variables. 


U.S, $24.95 

i International $37.95 

| 

| 

| 

| 
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Grunfeld-indian Defense 


White Black 
Sargon 2.5 (level 4) Sargon 2.0 (level 3) 


1. 42-04 
2. c2-c4 
3. Nb1-c3 
4. c4xd5 
5, Nc3xd5 
6, Ng1-13 
7. Вс1-14 


This gets the Bishop "—— in preparation for 8. e2-83. 


T NbB8-c6 
8. e2-e3 Qd5-a5 ch 
9. 001-42 Ncé-b4 |! 


Not a bad move for a $30 program. But К will be fruitless. 


10. Ва1-с1 Bc8-f5 
11. Нс1-с5 Qa5-b6 
12. ВІ4хс? Nb4-c2 ch 


Sargon 2.0 has been wanting to do this badly. Now, however, It is 
in vain. 


13. Rc5xc2 
14. Bf1-b5 ch 
15. Вр5-с4 
16. Rc2-c3 
17. Qd2-d1 


Sargon 2.5 is finding all the right defensive moves and is a pawn 
and Knight to ihe good. 
Bg4xf3 


В/5-р4 


18. 9207 Се4-І5 
19. О-О кке 


Taunting Sargon 2.0 to do any harm... 


21. Bc7-93 
22. Вс3-с5 
23. Bb3-d5 
24. Qd1-c2 


ricus of course, 25. Ас. cB. 


25 Qc2xf5 
26. Bd5-b? 
27, Bb?xa6 
28. Rc5-c4 Вав. ай? 


Black was іп serious trouble, bul there was no reason to allow the 
following clincher. 


29. Bg3-d6 ch 
30. Ba6-b5 ch 


The mating web starts... 


КІВ-еВ 


30 
31. Нс4-с? 
32. Rc7-b? 


Threat: Rb7-b8 mate. 


32 

33. Rb7-d7 ch 
34. Rd7-a7 ch 
35. Ra7xa8 mate 


Table 2: Record of a complete chess game between Sargon 2.5 (running on the Chafitz Modular Game System) and Sargon 2.0 


(running on an Apple П camputer). 


Technical Notes on Sargon 2.5 and the Chafitz | 


Modular Game System 

The MGS is a plastic case with a slide-out tray. The 
top of the chessboard is brown and white soft grain 
with algebraic-notation markings. In the tray is the 
receptacle for the plug-in ROM, a keyboard (supplied 
with a chess overlay), and a compartment with chess- 
men—standard Staunton chess pieces, magnetized, 
with a2%-inch King. There is an AC (alternating cur- 
rent) adapter supplied. An optional battery pack is 
available for $39.95; on battery power, the unit can re- 
tain an adjourned position for about 24 hours. The 
total system price is $375. 

Sargon 2.5 plays at six levels. Level 4 gives a reply in 
2 to 4 minutes, plays in tournament time, and is rated 
1641. If you want to wait 20 to 40 minutes per move at 
level 5, the claimed rating is 1800. 


took three games from Sargon 2.5. But when Sargon 2.0 
won its first two games, apprehension mounted. We 
wondered if there was a faulty ROM in Sargon 2.5, but 
we decided it was unlikely. Later, Sargon 2.5 came back 
to win two straight games against Sargon 2.0 and redeem 
itself (see match results, table 3). 

The circumstances of the first two losses to Sargon 2.0 
are peculiar. In the first game, everything was even down 
to pawns and King against pawns and King. But Sargon 
2.0 gained a tempo (an advantage in time) and promoted 
a pawn to Queen before Sargon 2.5 could. In the second 
game, Sargon 2.5 played very speculatively on the attack 
and lost a Bishop for a pawn, then later another pawn. A 
whole Bishop down going into the end game with no 
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USCF 
Rating 


Opponent of 
Sargon 2.5 


Martellaro қ um 
J. Irwin od win 
Sargon 2.0 (6% ) 2 wins, 2 losses, 1 draw 


Table 3: An informal list of match results between Sargon 
2.5 and other opponents. 


Results 
2 wins, 1 loss 


compensation whatsoever caused me to declare a win for 
Sargon 2.0. 

This is hard to quantify or justify, but it appears that 
Sargon 2.5 with its greater look-ahead capability plays 
more (what I would call) speculatively. Sargon 2.5 will 
play solid defense and sacrifice soundly, but it also ap- 
pears to play a little more aggressively and loosely than 
Sargon 2.0. Sargon 2.0 is very solid and conservative and 
never risks too much, Because of this, Sargon 2.5 can get 
into trouble on the offensive. 

It is also peculiar that in the games Sargon 2.5 won, it 
was on the defensive with White. (See the game score in 
table 2.) Sargon 2.0 huffed and puffed on the attack with 
Black for twenty moves, flailing away. When Sargon 2.5 
was done fending off the attack, it was a Bishop and two 
pawns up and proceeded to mate. Astonishing. 

The difference in strength between Sargon 2.5 and 
Sargon 2.0 seems small yet definite. My personal subjec- 
tive experience is that Sargon 2.5 is more resilient on the 
defense, and I would prefer to play Sargon 2.0 as the 
weaker opponent. However, if you are running Sargon 
2.0 on your microcomputer, the $300-plus investment for 
the "improved" version is hardly worth it. Wait for 
Sargon 3.8 


ын 2 > Right now. 


If you have a personal computer—or a computer 
terminal — CompuServe can bring a world of 
information into your home or small business. 


CompuServe 

CompuServe is a major computer services com- 
pany that has been serving top industrial and 
governmental clients for more than a decade. 
Now we're also applying our extensive computing 
capacity to the delivery of information services to 
your personal computer. 


The Information Service 


This exciting service is available in more than 250 
cities between 6 p.m. and 5 a.m. weekdays, all 
day weekends and most holidays. Cost? Only 
$5.00 per hour billed in minutes. All you need is a 
300 baud modem, and our complete information 
service is only a local phone call away. 


Welcome to CompuServe's information service. 


e News. Weather. Sports. Major regional news- 
papers. Plus international news services. 


e Finance. MicroQuote. Updates and historical 
information on stocks, bonds and commodities. 


e Entertainment. Theatre, book, movie and res- 
taurant reviews. Plus opera, symphony, ballet, 
dance, museums, galleries... 


e Electronic Mail. Create, edit, send and receive 
messages from any other CompuServe user .. 
nationwide. 


Circle 133 on inquiry card. 


CompuServe’s 
information 
service. 


A world of 


information 
available. 


e Home & Educational Reference Service. Any- 
thing you want to know ... from encyclopedia in- 
formation to household tips. 


e CompuServe User Information. In case you 
need technical help ... and information on new 
services as they become available. 


e MicroNET. Forthe computer hobbyist. Software 
Exchange, line printer art gallery, challenging 
games, programming languages, word proces- 
sing, business & educational programs ... and 
much, much more. 


And this is just the beginning. CompuServe is 
continually adding to its list of available services. 
The world of electronic information isn't coming 
tomorrow. It's here today. 


CompuServe is Available at 

Radio Shack? Stores 

Your local Radio Shack* Store Sells Com- 
puServe's information service. There are more 
than 6,000 Radio Shack* Stores and Dealers 
nationwide. Check with the outlet nearest you. 
Radio Shack is a division of Tandy Corporation. 


CompuServe 


Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 

(614) 457-8600 
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The MICROCONDUCTOR" directs your computer ro 
compose, organize and summarize all information you 
need ro solve your software ond business problems. 

With The MCROCONDUCTOR", your computer will 
be able to compose any record-keeping software you 
need. In rhe office, The MICROCONDUCTOR”™ con help 
with onything from accounts receivable to property 
management. You'll find that The MCROCONDUCTIOR™ 
is ideal for the shop roo. Let it take core of your inventory 
records, sales anolysis, price lists, and more. 

The MCROCONDUCTOR™ is not just o file manager 
but a true Dato Base Management System suitable for 
both the novice and professional users. 

Some of the modules of this mosterpiece оге: 


DATA FILE—One step file creation. Just set it, and forger it. 


MAINT.— Manipulate your dota files with ease; add, 
delete, modify, scan, relocate, ond more. 
SORT— 5Ѕопт any number of fields, in any sequence, 


ascending or descending order. 
UPDATE— Single or dual file report and update utility. 


Introductory Prices 
TRS-809 Model |.................................. 5249 
gE ctn 5299 
TRS-BO® Model Il... sss 5399 


nf 


| 


REALTOR STUDENT 
The MICROCONDUCTOR™ is power аг your fingertips! 
Power to set up, maintain, sort, report, and update dato 
files at whim. Just imagine: with the MICROCONDUCTOR ™, 
you can establish a custom moiling list system in 30 
minutes, accounts receivable in 2 hours, a complere 
business system in only a few working days. Never 
before hos your computer been given such power! 
DATA FILES—No limit on the number of records a file 
соп hove. 

FIELDS—Any type (string, a. single, double), 
Eight entry modes (including defoulrs, 
counting, and suppress). 

REPORTS —Four ways to generate reports. Total nu- 
meric columns). Print on олу paper іп 
any formar (statements, labels, erc.). 

SORT—Any field(s) in any combination С.е. mul- 
tiple-key sort). Any size file, numeric or 
ASCII. Ascending or descending. 

MAINT.—Command anticipation. Record duplica- 

tion. Direct access and sequential search. 
UPDATING/ 


MERGING—Add, subtract, multiply, divide fields. Com- | 
bine results from previous calculations. 
Test for any condition and toke action. 


ENGINEER | 


*Registered trade mark of Apple & Radio Shack. 


TECHNOLOGY 
INCORPORATED 


3304 W. MacArthur e Sania Ano, CA 92704 в (714) 979-9923 
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TM | A h gd NEWDOS for the ТА5-80® 
MICROCONDUCTOR orm mim er a ar fg 


The most 
the ultimate data base manager designed for the sophisticated user and professional programmier 


for your TRS-80® and Apple® $299 | who demands the ultimare. 
The MICROCONDUCTOR™ is nor just o file manager bur o true Doro тт. ы is the planned upgrade from NEWDOS 2.1. 


res ore: 
=- Management System suitable for both the novice ond profesiono э Кү v- отето for files with variable record lengths 
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REPORTS— Four woys to generate reports. Toral numeric columnis). ograms. 
Print on any paper in ony formar (starements, labels, erc ). „ ы editing commands. 
SORI —Any field(s) (е. mwultiple-key SOIT). Any size file. nurneric or e Enhanced UMber thar allows relocation. 
ASCII. Ascending or descending. | е Command chaining. 
MAINT. E c Record duplication, Direct access ө Device handling for routing to display ond printer 
search simultaneously, 
UPDATING/—Add, subtract, mulriply, divide fields, Combine results from e functi 
MERGING previous calculations. Test for any condition and toke атан occ a 
TRS-80® MODEL | s249 | Moctinelonguage Superzap/80 2 Furies $ 
ОШ” ANEL n асори. * Machine language Superzop 1 utilities 
APPLE® si‘ ww. $999 ad enhanced debug ond copy. 1 49 
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NEW FOR TRS-80® 
TF-8 80 TRACK DISK DRIVE — TF-9 DUAL 80 TRACK DISK 
by MPI DRIVE by MPI 

Double your copaciry. Quadruple your capacity. 
Single head mini floppy. 400K bytes of storage (like 
More than 200K bytes of having 4-40 track drives in 
storage. Complete with one unit), Complere with 
power supply ^ chossis. | power supply ond chassis. 


SABOOR Flop 
* 1 Ое Grass б Powe Supply $4439 
ЧІР-Е-МОРІ|І........................................... 524,95 
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Product Review 


The SwTPC 6809 Microcomputer System 


Tom Harmon, 1505 Magnolia Dr, Salisbury MD 21801 


The SwTPC 6809 microcomputer system can be pur- 
chased in kit form (as the 69/K) for $495 or assembled 
and tested (the 69/A) for $595. Since I wanted to add 
sockets for all the integrated circuits, I chose the kit. (The 
assembled version doesn't use sockets.) 

The 69/K and 69/A systems both include the MP-09 
processor board, one MP-8M 8 K-byte programmable 
memory board, the MP-S2 RS-232C serial-interface card, 
and the MP-B3 motherboard with eight 50-pin slots and 
eight 30-pin slots, The case and power supply are also in- 
cluded. 


The Processor Board 
The MP-09 uses the Motorola 6809 microprocessor 
with a 1 MHz clock. The 6809 is the third-generation ad- 


At a Glance 


Name 
69/K (kit) or 69/A 
(assembled) computer 


Hardware 
RS-232C terminal (for 
input and output) 


Use Software 
6809-based personal SBUG-E monitor in ROM 
computer (included) 


Manufacturer 
Southwest Technical 
Products Corp, 219 W 
Rhapsody, San Antonio 
TX 78216 (512) 344-0241 


Hardware Options 
extra memory boards, 
expansion kit for serial 
interface, MF-69 5-inch 
floppy-disk system (in- 
cludes FLEX operating 


Dimensions system) 


length: 44 cm (17 inches) 
width: 39 cm (15 inches) 
height: 18 cm (7 inches) 


Software Options 

FLEX disk operating 
system, other software 
Price products from TSC (see 
$495 (for 69/K), $595 text) that are supported 
(for 69/A) by SwTPC 


Features 

processor board contain- 
ing 6809 microprocessor 
running at 1 MHz, 
RS-232C serial-interface 
card, 8 K bytes of pro- 
grammable memory, fan 
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Documentation 

looseleaf pages, 22 by 28 
cm (8% by 11 inches), in 
binder, with separate sec- 
tions on kit construction 
(if applicable), sche- 
matics, parts layout, 
operation 


dition to the 8-bit 6800 family. It includes two 16-bit in- 
dex registers, two 16-bit stack pointers, two 8-bit ac- 
cumulators which can be treated as a single 16-bit register 
for some operations, and a direct-page register for direct- 
memory addressing. The 6809 includes all addressing 
modes of the 6800 with the addition of program-counter 
relative, extended indirect, indexed indirect, and 
program-relative indirect. Assembly language written 
with program-counter relative mode can be moved 
anywhere in memory without reassembly. 

The 6809 is not object-code compatible with the 6800. 
Although 6800 source code can be reassembled with 
minor changes, the code should be rewritten to take full 
advantage of 6809 capabilities. 

Sockets are provided on the board for three additional 
2716 EPROMs (erasable programmable read-only 
memory devices). However, the documentation says the 
physical addresses of these may conflict with interface 
addresses and recommends they be switched off. 

Included on the processor board is an integrated circuit 
that creates clock signals for various data-transfer rates. 
Because of the shortage of pins on the SS-50C bus, some 
of the clock signals share common bus lines and are 
jumper-selected. 

A DAT (dynamic address translator) allows physical 
memory to be assigned as logical memory in any desired 
order. Because of this, you don't have to strap memory 
boards into consecutive memory locations. The principal 
use for the DAT will be for multiuser/multitasking soft- 
ware, which is still being developed. 

А welcome feature is that the memory addresses used 
for input and output have been moved to a higher loca- 
tion to allow the 6809 to support 56 K bytes of program- 
mable memory instead of the 32 K bytes supported on 
older SwTPC 6800 systems. 

The МР-09 processor board is silk-screen masked and 
is of much higher quality than the memory board sup- 
plied with the kit. The MP-09 board is intended for use 
with the SS-50C bus and cannot be used with the older 
a bus unless modifications are made to the mother- 
board. 


The SBUG-E Monitor 

A 2 K-byte monitor (SBUG-E) is supplied in a ROM 
(read-only memory) that is pin compatible with a 2716 
EPROM. The monitor contains disk bootstrap routines 
for both 5-inch and 8-inch floppy disks. A new DC-3 
double-head single-density disk controller that is com- 


"WHOLESALE COMPUTER PRICES" 


DIRECT TO THE PUBLIC 
12 Meeting St., Cumberland, RI 02864 


PRODUCT SPECIAL 
of the MONTH!! 


NEC 
Spare = 
55105530 S2440—7 


Products are 
NOW 
IN 
STOCK 
AT 
OMEGA 


Sales 


Co. 


TeleVideo - 912B - $ 699 
912C - $ 699 
920С - $ 769 


(MEGA OFFERS THE BEST DELIVERY AND PRICE ON: 
APPLE € ATARI « TRS-80 Model ІІ e INTERTEC e 
DIABLO e EPSON e HEWLETT —PACKARD e SOROC ө 

COMMODORE ө NEC е QUME е CENTRONICS 


CALL TOLL FREE FOR QMEGA’S PRICE! 
1-800-556-7586 

NMMEGA sells only quality merchandise to our customers. 

OMEGA will try to match any current advertised price with similar purchase conditions. 


Before you buy anywhere else — be sure to call ОМЕСА Sales Co. 
1-401-722-1027 


OMEGA “A member in good standing of the better business bureau." 


Омһо 630 $2205 
т (гәсісе feed) 


OMEGA ships ма UPS, truck, Or air. COD's. 
Visa, Mastercharge accepted, with no service charge. 
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Photo 1: The SwTPC 6809 microcomputer system. The factory- 
assembled 69/A sells for $595 and includes the three boards 
shown here. Front to back are the MP-09 processor board, the 
MP-8M memory board, and the MP-52 R5-232C serialinterface 
board. The kit version 69/K is $495. 


patible with the SS-50C bus is available from SwTPC for 
$150. The older MF-68 disk controller cannot be used 
with the SS-50C bus without modification, It has been 
rumored that SwTPC may soon discontinue the MF-68 
floppy-disk drive and replace it with a DT-5 unit, which 
uses the Siemens double-head drive. 

The SBUG-E monitor also includes a memory 
diagnostic. It allows you to set and release breakpoints, 
examine and alter memory, and examine and alter 6809 
registers. Unfortunately, SwTPC does not provide source 
listings of SBUG-E, However, а disassembled source 
listing has been published in 68 Micro Journal (June 
1980). 


Serial Interface 

The МР-52 serial-interface card is supplied set up for 
one serial port. It can be expanded to two ports by order- 
ing the MP-SX expansion kit, which sells for $25. The 
card must be installed in bus-row 0, driving the system 
console with a standard RS-232C port. A nice feature is 


= Thermal Printer 


complete catalog. 


* Full-Size Alphanumeric Keyboard 
« True Alphanumeric Display 
a Proven R6500 Microcomputer System Devices 


uem mm? 
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Photo 2: The MP-8M programmable memory board for the 
SwTPC 6809 microcomputer system. Both the kit and as- 
sembled versions of the computer are shipped with one of these 
8 K-byte boards. This board is addressable to any 8 K-byte 
boundry within the first 32 K bytes of memory. 


that you don't need extra cables or connectors since the 
DB-25 connector is mounted directly on the card. 


Other Features 

The MP-B3 motherboard uses the new 55-50С bus. 
Since I/O cards have decoding performed for sixteen ad- 
dresses, the new cards are not downwards compatible 
with the 55-50 bus. 

The power supply provides unregulated outputs of 
+16 VDC and +8 VDC. Older 55-50 cards that 
obtained 12 VDC from the bus will now require on-board 
regulators. 

The 6809 cabinet is constructed of heavy anodized 
aluminum and is a major improvement on the older 
SwTPC systems. I had no trouble getting the bolt holes to 
align perfectly. 

The quality of the parts supplied with the 69/K kit is 
excellent. [ did find several small components missing 
from the kit but had no trouble getting replacement parts 
from SwTPC. 


AIM 65 


AIM 65 is fully assembled, tested and warranted. With the addition of a low cost, readily available power 
Supply, it's ready to start working for you. Н has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1K or 4K НАМ. 


* Built-In Expansion Capability 

в TTY and Audio Cassette Interfaces 

* ROM Reaidant Advanced Interactive Monitor 
* Advanced Interactive Monitor Commands 


PRICE: $389.00 


Pius $4.00 UPS (shipped in U.S. must giva street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawaii, Canada, $25 air mail to all other countrias 

We manufacture a complete line of high quality expansion boards. Use reader service card to be added 
to our mailing list, or U.S. residents send $1.00 (International send $3.00 U.S.) for airmail delivery of our 


ENTERPRISES 


'NC ORPORATEO 


2961 W. Falrmount Avanue е Phoenix, AZ 85017 • (602) 265-7564 
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DYNACOMP 


Quality software for: 
ATARI TRS-80 (Level II)* 
PET NORTH STAR 
APPLE II Plus CP/M 8" Disk 


GAMES 
BRIDGE 2.0 (Available for all computers) 
An al-inckusrmt version of this mon popular of card games. This program both BIDS end PLAYS 


eller contract or duplicuic bridge, Depending on the contract, your compuler opponents will either 
pley the offene OR defense. If you bid too high, the computer will double your contract! BRIDGE 2.0 


provides смера entertainment for advanced players and is ап excellent learning tool for the bridge 
novice. 


HEARTS 1.5 (Avallable far all computers) Price: $14.95 Семее 

$18.95 Diskeile 

Ал exciting and enperüuning computer vention of unis popular cw gue, Невгіз Ur a trick-orieed 

gne іп which rhe purpose ің nat to ірке asy beurts or the queen of spades. Play againit tro computer 
oppaments who ant armed wish bard-to-beat playing игез. 

Price: $14.94 Сакын 


CRIBBAGE 2.0 (TRS-E0 ошу) 
518.95 Diaketiz 


This и & well-detagnod and alcely execuled two-handed version of the classic card game, cribbage, Iis 
in eacellena program for the cribbage player іп search of а worthy opponent as well as ie beginner 
wishing to салп the game, іл particular the scoring and jargon. The uandard cribbage sore board із 
continually shown at the tap of ibe фаршу (utilizing the TRS-80's graphics capabiliióesy, wah the cardi 
down underneath. Tht computer sultmatically scores aod кізе announces the points шш the kreii- 


bonal phrases. 
CHESS MASTER (North Star and TRS-80 only) Price: $19.95 Cussetie 
$23.95 Diskette 

This complies: and very егете program provides five bevels of play. 1 includes cautling, еп passant 
capture amd the рготьмісе Of piwi. Additionally, the board may be preset before the ыш of play, 
permitting the eunrndimation of "book" plays. To maximize execution speed, ue program ks єтєп in 
амен langsure (by SOFTWARE SPECIALISTS of Сак ога). Full graphics ure employed in tbe 
TRS-80 version, and two widths of alphanumeric display ығ provided to accommodate Моль Saar 


иг. 
STARTREK 3.2 {Avallable for all compaters) Price: $ 9.95 Cassette 
513.95 Diskette 


This is tbe classe Startrek simulation, but with veveral new features. For ezumple, the Klingon: now 
bom at the Emterpnze without малым whik sbo auacking матаны іп oiher quadranua, The 
Klirugoes also attack th bolh bight and heavy crunmers and move when shot at! The sibusibsn 15 hectic 
when the Enterprise із besieged by three heavy cruisers nnd a itarbase 5.0.5. ір received! The Klingons 
Есі even! 


SPACE TILT Price: $10.94 Conestte 
(Apple only) есен 


Une the game ыйды га ІШІ the plane of ihe TY screen to "roli" а bal) умо а Ьа іа the actor. Бошай 
simple? Mot when the hole gets smaller and smaller! А Өзінін timer аЦотғу уба to more your skill 
apalan others in this habit. formáng action game. 


GAMES PACK 1 and GAMES РАСК IT Prong Auni each, Cassette 


, Diskette 
GAMES PACK ! rontzim BLACKJACK, LUNAR LANDER, CRAPS. HORSERACE, SWITCH 
and more. GAMES PACK И Incbades CRAZY EIGHTS, ОТТО, ACEY-DUCEY, LIFE, WUMPUS 
шы aberit. Available for all cooputert. 


Why рау $3.95 or more pes program when you сап buy a DYNACOMP collection for jui 59937 


STUD POKER (ATARI only) Price: 511,95 Cuesette 
$15.95 Diskette 


Thi із the classic gambler"; curd game. The computer deals the cards Ont м а Шие und you (and the 
computer) bel on whai you see, The computer does noi chest and злу bets the odds, However, it 
қанынан bhali! Allo included ia a eve card draw poker beuing {аске program. Тїш package will 
run ол н 16K ATARI. 


STATISTICS and ENGINEERING 


DATA SMOOTHER (Not available for ATARI? unm | Cathe 
Пак 

Tha special deis smoothing program may be used to rapidly derive useful information [roe пошу 
билап and enginetring dale which are equally paced, Tha software features choice ia degree and 
range of Fil, nti well as stmoethed flint and second derivative caleularion. Alo ineladed із putomade 


plotting of the Input data and unocthed results. 
FOURIER ANALYZER (Available for all computers) Price: $14.95 Cuametie 
$18.95 THakrtte 


Use this program to ceumine the frequency specira of lmüed duration signa, The program features 
aulomatic scaling and plotting of the anpul data and resulls. Practical V^ n 
of compücued patterns іп puch fields as electronics, communications and business. 

Price: 519,95 Санни 


TFA (Transfer Feaction Analyzer) 
513.95 Diskette 


Thi is a кесімі software package which may be used 10 &valaare the гале? Тиусіоға of synem such 
аз һш-Ї] алары ыға and fillers by examining Uheir тіре то pulsed штрих. TFA н а major modifieauon 
of FOURIER ANALYZER and contains un engineering-niented decibel versus log.frequency ph ai 
well ns баш edaung features. Whereas FOURIER ANALYZER із designed for educauonal and mien- 
Hiflc шш, ТЕА із ал engineering tool. Available For АП computers. 


FOURIER ANALYZER and ТРА may be purchased together for à combined price of $29.95 
(Omanie) and 527.94 (некер. 
Price: $19.95 Cassette 


REGRESSION I (Avallable for al! computers) 
521,94 Diskette 


REGRESSION i i и unique and exceptionally versatile óne-damensiónal еви square: "polynomial" 
curve Fitting program. Features inclode very high accuracy; an ашса degree determination орша; 
un eaiensive internal library of Miting fuections; data editing; пайтын data and curve plating; a 
ашты алайын іс), uandard devis, ттге еп сәс кемек, erc.) and much more. In addon, 
rie Toy ina be tried without recniering the data. REGRESSION | n сегимліу the coreernirone program 
ш ану даш analysis software library. 


REGRESSION ll (PARAFIT) (Available for all computers) Price: mo еліге тен 
Е 
€—————]ÉRÓHPP"PPRIEANL.— обоа 
у) іа the fitting Tumction, The овет simply inserts the functional form, including the parameters (А (1), 
AGL ene.) эз onc or more BASIC smirement lines. Dats and гета may be manipulaied and plotted вз 
wih REGRESSION 1. Use REGRESSION | for polynomial Maing, and PARAFIT for those com- 
plcaund fonctions. 


REGRESSION [ and тау br purchased togethers for $34.95 (садын) and $44.93 (dinkettet) 
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Avallabillty 


DYNACOMP software in cupplied with complete documentation. commining ckar explanatio: and 


examples, Al) programs will run witble 16K program memory трасе (ATARI requires 24K). Except where 
полей, programs are available оз ATARI, PET, TRS-80 (Level 1!) and Apple (Ареа) сазы and 
diskette us well аз North Stat Ше белу (double (июл ү compatible) diskette. Additionally, must pro. 
grams can be obtained on Mandard @ CP/M floppy diski for systema ranning under MBASIC 


BUSINESS and UTILITIES 
MAIL LIST II (North Star only) 


TEXT EDITOR I (Letter Writer) Prine: $14.95 Cassette 
$18.95 Linketta 
dein. Th Tas adim ie de, aillor whieh providet variable tiae widths and simple paragraphs im- 
dexing ин editot ix sulted posing ener apnd и quite capable of handling 
larger jaba. жы —!6 - = 


PERSONAL FINANCE SYSTEM (ATARI only) Price: $34.95 Diskette 
PFS is a uingie disk menu oriented system compourd of 10 programs designed to Organize and ximplify 
your personal Finamocs. Features include a 300 traniaction capaci y; Ган access; 26 ораюав uper codes; 
dau cetriaval by month, code оғ раусс; орага] printing of reponi; checkbook balancing; bar graph 
plotting and more, Alio providedon the dikene ір ATARI DOS 2. 


FINDIT (North Star ошу) Price: $19.94 
Thia is a течи ове program which паса informaron восе by keywords of ее typed: Per- 
шаш (e.g., lait name}, Commercial кс URNA E Eni ине mn 
внат, гіс). 1а addition із keyword search, oni c apnd a үгү und uppoiüuneni uarch- 
аз for the perianal recorda and appolaument searcher for the а атны едебИ. see 
are accessed by а single keyword of by crosi-eferemcimg two or hree keywords, 


DFILE (North Siar only) Price: $19.95 
This heady program allows North. Star меті to malatain в zpecialized data bay of all Files amd pra- 
prams іп tbe stack of діше which invarizbiy accamulabs. DFILE b sary to set up and usc. И will 
organize your diiks to provide efficient locating of the desired file oc program. 


COMPARE (North Star only) Frice: $12.95 
COMPARE i a single disk utility software package which compers mo BASIC programs and dis- 
plays the fia sizes of the programe In bytes, the lengths [a Lerma of the number of Илеге! lines, and 
Ње fine ает at wdiieh varbous listed dilfermess occur. COMPARE perma е user ro акыт ver- 
жені of his softeners Lo verify which ere the more curent, imd to сызыу idemtify фы changes made dur- 
ing деталі, 


oit ж largo program го be compressed ung ооду a mall втеча: of computer memory. 
File conpressions of 20- $099 ant comumoaly achieved. 
GRAFIX (ТИ8-86 only) Price: $13.95 Cassette 


$16.55 Diskette 
Тан unique program allows you (а айу сгеме graphics direcuy [rom ibe keyboard. You "draw" 


program ax a шї variable. Crew a “happy Гаса'', call it HE and than peint 
it from your program wating PRINT HX! Tids ік А тету саху wey 10 гтеме amd зате graphics. 


TIDY (TRS-80 only) Price: $16,95 Camelle 
$14.95 Diskette 


TIDY & an assembly language program which allows you to fenember the Eines in your BASIC pro» 
grata. TIDY ako remera uunecesary ipare and КЕМЕ saimes. The result is a companied 
BASIC program which uses mech less memory pace and execute: significantly Гамат. Ones loaded, 
TIDY remaina in memory; you may load апу namber of BASIC program without having Lo reload 
TIDY! 


SIMULATIONS and EDUCATION 


BLACK HOLE (Apple only) Price: $14.95 Cassette 

518.95 Diskette 
This ё un exciting graphical] simulation of the problems involved іп Сору observing a biati hole with 
a space probe. The object i to enter and maintain, for a prescribed ima, an өтілі cbose (o à small black 
bole. This ін to be achieved without coming so near Ube anomaly thet the tidal stress destroys the probe. 
Control of the erafi is тешишісеіе simulated шілд side jeu for rouen and таш thraiters for eccelera- 
uon. This program employ Hi-Res graphic: and it edueariódal as wel as challenging. 


VALDEZ (Avaliabie for ali computers) Pri 57: Cassette 

S58 Tike 

A simulados of supenantker navigation in the Prince Wiliam Soumi and Valdez Мите. The pro- 

gram uses an. езгеге 256X256 element габаг map und employ: physical models of chip respon amd 
tidal pattem, Chan your cwn course through ship and lorberg traffic, Any standard terminal 


шикі for display. 
FLIGHT SIMULATOR (АтаЙаМе Гог ай competers) Price: рф 
А realiste and сетте mathematical simulation of take-cil, flight and landing, The program ша 
equatíont and ihe charecterintics of а real wir Го. You can practice instrument 
and aavigaiion wring radials and compes headings. The more sdvaenced Myer can abo perform loops, 
balf-rolls and. ілім ecrobatk: maneuven. 
Price: 5 9.95 Casselic 


TEACHER'S PET I {Available for all computers) 
$13.98 Оше 


This is ihe firn of OYNACOMP"s educational packages. Primarily inuraded for рген то grade 3, 
TEACHER'S PET provides ume young ttudem with соата practice, бебало recngnitlon and 
three levels of math skill exerce. 


Ordering Information 


АЛ orders arc processed and shipped роцран within 4$ hours. Please caches payment with order along 
with compete: informaion. If paying by VISA or Master Card, lnclusie all numbers oa curd. For orders 
oghide Month America add 10% for chippleg and handling 


Add $2.50 10 dikene price for 3" floppy diik пой secoredt, СРАМ, hitmen BASIC) 
"TRS-BO Фанет are mot supplied with DOS o BASIC. 
Deduct 10% when ordering 3 or move programs. 


Ask for DYMACOMP progran et your local Маге dealer. Write (or detelled descriptions of these and 
other programs from БҰМАСФОЫР, 


DYNACOMP, Inc. 
6 Rippingale Road 
Pittsford, New York 14534 
(716) 586-7579 


Mere Yooh State residents рана ndi] TH NOS мыма iux, 
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KG 10 Тһе improved 
| e version of BKG98, 
the BACKGAMMON playing program that 


defeated the "79-80 World Backgammon 
Champion by a score of 7-1! 


E ВКО 10., developed' with the 
help of Paul Magriel former 
world champion and author 

ої BACKGAMMON. has 

emerged as one of the 
best examples of artificial 
intelligence software 
available for micro- 


computers. 
“а 
VOS $79. 
жм Versi! 129. 
FEATURES: 
* Version |: Full direct cursor screen control for professional 


display of beard, dice, etc. 

* Version 11 adds printer] disk output of game in progress, 
boord initialization at non standard positions, and simulation 
capabilities. 

” ВКО 10. utilizes advanced SNAC functions (smooth, 
nonlinear oppiication coefficients) as described іп Scientific 
American, June, 1980. 

* Complete game rules including: doubling, motch play опа 
Crowford Rule. Will play mon-machine, either side or 

« тосһіпе-тасһіле with Version Il. 

* BKG 10. mokes most moves in under 20 seconds (2МН2) 
or 10 seconds (4 MHZ). 

* BKG 10. was written entirely in 2-80 assembler. 


ANNOUNCING: 


G OM CO K U 
Compete against | 
your machine to: 
arrange five stones in a p 
row on a 19 by 19 matrix. | BI. 


Play this game for fun but be prepared for defeat as 
it exploits your human weaknesses in this entirely 
logical game. You may allow yourself a handicap, ask 
for the prefrred move, store a game position, recall a 
game from disk, output a game to the printer or re- 
play a game from memory for study. 


ы 


* SYSTEM REQUIREMENTS • 


2-80 Processor, 40k CP/M for ВКС 10 Vers |, 48k for BKG 10 Магз I! 
ond GOMOKU, cursor addressable video terminal (specify terminal 
model, most makes supported), 8” ог 5%” floppy drive. Formats 
available for "ТЕ5-80 Model 11, Northstor, Cromemeo, others. 


For MasterCard and CODs only- 


CALL NOW (800)824 -7888 


in California: 800-852-7777 
in Alaska/ Hawaii: 800-824-7919 
please ask for Operator 105 


Intelligence Systems Ltd., Indianapolis, IN - (317) 631-6514 


The documentation supplied with the 69/K system is 
adequate, but the construction manuals are not as de- 
tailed as those of some other manufacturers. For exam- 
ple, you are told to install all resistors as a single step in 
construction, and you are expected to know the resistor 
color codes and be able to identify the polarity of all 
polarized capacitors. I would not recommend this kit for 
a beginning kit builder. However, an experienced builder 
should have no trouble. 


Construction Hints 

1 selected low-profile tin soldier-tail sockets manufac- 
tured by Texas Instruments for use on the printed-circuit 
boards, These sockets may be purchased from a number 
of sources, including Digi-Key Corporation, POB 677, 
Highway 32 S, Thief River Falls MN 56701. 

The straight pin-edge connectors on the motherboard 
seem to slope in one direction and the 10-pin male con- 
nectors should be installed with the slope in the same 
direction. This avoids problems when the printed-circuit 
boards are inserted later, You might also find it easier to 
remove the socket index pin before soldering the sockets 
to the board. 


The Added Extras 

In order to communicate with your microcomputer 
system, you'll need an RS-232C-compatible terminal. | 
selected the Heath H-19 video terminal over the SwTPC 
CT-82 because I prefer the larger 12-inch display size of 
the Heath. (The SwTPC CT-82 has a 9-inch display.) The 
normal format of the Heath H-19 is 24 lines by 80 
characters, while the CT-82 format is 16 lines by 82 
characters. 

You'll probably want additional memory because only 
4 K bytes of the supplied 8 K bytes of programmable 
memory are available for use. The SBUG-E monitor 
assigns a 4 K-byte area for a system stack and for internal 
tables and addresses. SwTPC sells additional MP-8Mb 
bare boards with edge connectors for $17. By buying 
your own integrated circuits and memory from indepen- 
dent suppliers, you can save a considerable amount of 
money over assembled units. 

Digital Research Computers (POB 401565, Garland TX 
75040) sells a 16 K-byte programmable memory board 
for the SS-50 bus ($26). The board uses type-2114 in- 
tegrated circuits instead of the type-4044 programmable 
memory devices used by the MP-8M board. The quality 
is excellent and well worth adding to your 6809 system. 

Of course you'll also need either a cassette-tape unit 
(like the SwTPC АС-30) or a floppy-disk system for 
loading and saving programs. 


Software 

The FLEX 09 version 2.6 disk operating system is 
available from SwTPC. The price ($35) includes а 
manual and object-code disk. FLEX 09 can be used with 
most of the 6809 software available from TSC (Technical 
Systems Consultants, РОВ 2574, West Lafayette ІМ 
47906). TSC has a large amount of 6809 software, in- 
cluding a text editor, an assembler, several versions of 
BASIC, a debugging package, and others. 

CSI (Control Systems Inc, 1317 Central, Kansas City 
KS 66102) has the UCSD Pascal compiler for $419 that 
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РЕТ and the 
IEEE 488 Bus 


(GPIB) 
by E. Fisher and 
C. W. Jensen 


This ia the only complete guide svsilgble on 
interfacing PET to GPIB. Learn how to program 
the PET interface to contre! power supplies, 
signal sources, signal analyzers and other 
instruments. It's full of practical information, as 
one of iis suthors sesisted in the original design 
of the PET GPIB interface. 

431.4 $16.99 


NEW PET/CBM 
edition 


Some Common 


BASIC Programa 
by L. Poole, M. Barchars, 
C. Donahue 


76 Programs you can uae even if you don't 
know BASIC. This book gives you s variety of 
math power including personal finance, taxes 
and statistics as well se other programs you'll 
want like Recipe Cost end Check Writer. АЛ 
programa can be run an а PET or СЕМ with BK 


PET owners сап purchase the programs ready- 
to-run on cassette or disk. Usa tha book ава 
manut for operating instructions and 
programming options. 
Disk 333-0 $22.50 
Cassette #26-X $15.00 


Practical BASIC Programs 
ed. Lon Pools 


These are 40 easy to use programs that 
each do something useful. 


Income averaging. checkbook reconciliation, 
statistics, fectoriale, temperature conversion 
and musical transposition are juat a few. It offers 
a wealth of practical computing power. includes 
write-ups, program notes and instructional 
examples to halp you realize the potential usse 
of sach program. 

338-1 $15.99 


6502 

Assembly Language 
Programming 

by Leventhal 


Incresee the capebilties end periormance of 

PET (and oihar 8502-based computers) by 

laming to program in assembly language. 
427-8 $18.99 
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New for your PET 


from 
OSBORNE/McGraw-Hill 


PET™/CBM™ Personal Computer Guide 
Second Edition 
by Adam Osborne and Carroll S. Donahue 


The PET/CBM Personal Computer Guide is a step-by-step guide that assumes no 
prior knowledge of computers. If you can read English, you can use this book. 


This book provides the important information and documentation that PET/CBM 
users have sought for so long. After reading this book you will have 

a good understanding of what a computer — 

especially the PET/CBM 
computer — can do for you. If you've just 
bought a PET or CBM this is the book you 
must have to really understand your 
computer. By using the examples 
found in this book, you will quickly 
get your PET/CBM up and running. These 
examples are thoroughly documented so 
you can learn how and why the programs 
work. it is the “how” and the “why” that 
are important if you want to learn how to 
make your PET or CBM work efficiently 
for you. 


This second edition contains even more 
useful information than the first 


edition of this book. 
The guide contains a wealth of 
information on everything 
from keyboard variations 
to a detailed description 
of PET and CBM memory. 
included are: Description of all CBM BASIC statements 
: Optimal programming techniques including 
Complets operating instructions for 
* input/output programming 
· keyboard * filehandlng 
" tapecasaatta * screen editing 
* dink 
Solutions ta programming problema 
BM lities and limitation 
РЕР a #55-1 $15.00 
D CR Piee ZI 
| 1^4 AO sammit angara iere ve | oo| | А OSBORNE/McGrave HII J08 
Ееее 77 БЕН ШЕН ancroft Way, Шере. 811 
[sa ттюйзны ык [авн] | | anb BA Сасе 01210 


Do кенеле меске ете ea [mee | — | | 416 540-2806 * TWX 010-388-7277 
[их юсти ишы [шш [|н 
[are ыштымаш [тюе | 


ил messmaeeeee СЭ [ |^® 
erlama phina add (8 өзіні tas Cold оттар nede Бра City: 
SP RAAT тибын edd 69% ма ма 
Beppe рер tor lange orders то De oronga Stata: ZP 
е Алар orden. $4 00 рм bool fer шоты 
* Юа per book dih сца in ha US miva 2-4 аный} ғ 
з Èi BO сағ boot spacial anh shimani by air mia B 
EN О visa О Master Сага Сә 
а Ма роса Charges а tha Ш А В ! % 
п Bi SO еве боера тым Credit Card Mo.: a 
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YOU'RE RIGHT! 


KEYED FILEACCESSING 


is essential To develop effective application 
programs under CP/M® for your 8080/7280 machine. 
Your omine, interactive systems demand the 
performance that only a professional keyed file 
accessing package can offer. fast random and 
sequential access to data by key values, on-line 
additions and deletions to your data files, 
elimination of lengthy soting procedures. , 


BUT WHICH ONE? 


Feature MICRO 6+™ The Other One 
e Random Access бу Key YES YES 
s Wid Card Search YES YES 
ә Key-Sequential Access YES YES 
* Multiple Keys YES YES 
s Aulomotic Space 

Reclamation YES YES 
e Eliminate Overflow Files ҮЕ5 NO 
е Maximum Number of Entries 65,5351 10,000 
а Eliminate index File 

Reorganization YES NO 
e Guaranteed Optimal Index 

Ale Structure YES NO 
e Maximum Disk Accesses To 

Reach Алу of 10,000 Entries 3 ? 
ә Duplicate Key Values YES? NO 


132.767 for the source coda versions. 
Source code versions only. 


IT’S OBVIOUS, GET MICRO B+"! 
And search an index of over 


10,000 key values in less than one 
second on a floppy disk system! 


Assembly Language Version ...$260.00 
Specify MICROSOFT", CBASIC™, PL/I-80'", 5-BASIC™ 


Basic Source Code Version ..$195.00 
Specify MICROSOFT" Basic or CBASIC™ 


Shipping $2 USA / 55 Foreign 
Wa accept VISA and MASTERCARD 


DEALER INQUIRIES INVITED 
2606 Johnson Drive 


( ДІҢ ( „ОМ Columbla, МО 65201 


Making Micro's work like Maxi'a (314) 445-3304 
© 1980 Fair Com 


CP/M and PL/+-80 are trademarks of Digital Research 
MICROSOFT is c trademark of MICROSOFT, Inc. 
CBASIC Is о trademark of Compilar Systems, Inc. 
S-BASIC is a trademark of Topaz Programming 


Circle 142 on inquiry card. 


will run on a 6809 system with 56 K bytes of program- 
mable memory. The software is available on both 5-inch 
and 8-inch floppy disks, and includes operating system, 
compiler and linker. 


System Checkout 

The power-supply cables and voltages are first checked 
without any other boards installed. Then the mother- 
board is installed, and finally the remaining printed- 
circuit boards. You will need an RS-232C-compatible ter- 
minal connected to the serial-interface card to test for the 
proper message, "S-BUG 1.5 - 8 K", followed a blinking 
Cursor. 

When I performed the checkout, everything appeared 
to be normal until I attached a terminal and noticed that 
the video display consisted of question marks being pro- 
duced much faster than the current data-transfer rate, 
which was 300 bps (bits per second), The SwTPC 
documentation states that if anything is printed, especial- 
ly question marks, the computer is probably working and 
that the problem is probably with the terminal parity, bit 
format, or data-transfer-rate setting. 

I spent a considerable amount of time checking for 
problems and couldn't find anything wrong until I used 
my ohmmeter and observed that the resistance between 
the 300 and 4800 bps lines on the motherboard measured 
about 2 ohms. I immediately suspected a solder bridge 
but was unable to find опе! then called in a friend with a 
very accurate ohmmeter. He detected a dip in the 
resistance at the closest pin on the motherboard. Using a 
projector lens, he found two extremely small copper 
bridges that were covered by the green coating on the 
motherboard and were virtually impossible to see with 
the naked eye. After I removed the copper bridges with a 
small knife, the system worked beautifully. 

The moral of this story is that you should be careful to 
check adjacent bus lines on the motherboard both initial- 
ly and after assembly. Doing this will eliminate a lot of 
frustration and wasted time. 


Conclusions 

Im pleased with the overall quality of the SwTPC 
69/K, and I recommend it to any experienced kit builder. 
One big headache-saver is to check out individual fin- 
ished boards on a working SS-50 or SS-50C system. 1 
used a friend's 55-50 computer to test the 8 K-byte pro- 
grammable memory board supplied with the kit. 

If you don't have a means of testing individual boards, 
I strongly suggest the purchase of the 69/А assembled 
and tested system. When you consider the amount of 
time spent assembling and testing the unit, the extra $100 
seems like a bargain. 

Sw IPC does have technical services available, but the 
entire computer must be repacked and sent to San Ап- 
tonio, Texas.Without the proper test equipment, it is dif- 
ficult, if not impossible, to track down specific problems. 

If you purchase factory-assembled boards, SwTPC 
does offer a factory exchange program. Boards can be ex- 
changed for a fixed fee ($40 for the MP-09 processor 
board). All factory-assembled products are included in 
the plan for 6 months, and SwTPC will arrange a service 
contract after the 6-month period. If you're using your 
computer for business, this service is ideal. Ш 
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CALL FOR PAPERS 
EURCOMAIC КО» 8l 


SEVENTH SYMPOSIUM ON MICROCOMPUTING 


PARIS, SEPT. 7-10, 1981 


THE SYMPOSIUM 

EUROMICRO 1981 is the seventh annual symposium 
organized by EUROMICRO, the European Associa- 
tion for Microprocessing and Microprogramming. 
Previous annual conferences have been held in Nice, 
Venice, Amsterdam, Munich, Goteborg and London. 
The purpose of this conference is to bring together 
practitioners and theoreticians from industry, govern- 
ment and academia who are interested in all prob- 
lems relating to the underlying concepts and the use 
of microprocessing and microprogramming. 


SUBMISSION OF PAPERS 

Authors are invited to submit original papers on 
recent and novel work in the whole field of 
microprocessing and microprogramming. Solicited 
are all contributions concerning problems of hard- 
ware, firmware, software and applications that are 
typical with respect to systems, development, social 
implications and education. 

Authors should submit six complete copies of their 
papers to the program chairman not later than by 
March 15, 1981. 


EUROMOUSE IN PARIS—CALL FOR MICE 


EVROMOUSE™ is the European version of IEEE Micromouse contest where a microcomputerized “mouse” must 


find its way in a labyrinth. 


FOR FULL DETAILS: 


EUROMICRO, 18 rue Planchat, 75020, Paris, France Tel: 1/370-3275 Telex: 211801 
Or Contact: Dr. Rodnay Zaks, SYBEX, 2344 Sixth Street, Berkeley, CA 94710 Tel: 415/848-8233 Telex: 336311 
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As your introduction to The Library of 


Computer and Information Sciences 


Take this 


$60.00 classic 
for only 63.00 


ENCYCLOPEDIA OF COMPUTER SCIENCE 


Edited by Anthony Ratsion ала Chester L Meek. More than 1550 outsize 
pages of information on every aspect of computer science—from algebra 10 
autamata theory, from basic lerminology Io string-processing languages. 470 
articles by 208 experts. Over 700 charts, tables, graphs and diagrams. 


or 3 other 


books for only $1 each 


(values to $74.90 


( Publishers" Prices shown) 


If you will join now for a trial period and 
take only 3 more books—at handsome 


discounts—over the next 12 months. 


Lx 
42303. А DISCIPLINE OF 
PROGRAMMING. Edsger 
W Dijksira. Program densa- 
lion and composition. com- 
mon mistakes; plus numerous 
ather examples. 521. 


87970-2. WRITING IN- 
TERACTIVE COMPILERS 
AND INTERPRETERS. Р. J. 
Arawn, Includes how to de- 
sign an internal language. 
error detection and diignosts 
іп the run-time sistem. and 
much more. Couns us 2 a 
our à books, $26. 
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79155. SOFTWARE INTER- 
RETERS FOR MICRO- 
COMPUTERS. Thoms €. 


бее, How to. design a 
rehable software interpreter 
for апу micrecomputer. sys- 
ет.” $23.95 


56305, AN INTRODUCTION 
TO PROGRAMMING AND 
ROBLEM SOLVING 
WITH PASCAL. G. Michael 
Schimeider ei al. Presents the 
fundamentals of PASCAL, a 
new computer ki bam 


54455. IMS PROGRAM- 
MING TECHNIQUES: A 
Guide to Usi DLI Au 
aad Lehen. Spells out specific 
techniques townie applica- 
lian dM Ws in ANS. 
COBOL. PL/l. or Assembler 
Language in an IMS ОСИ 
data base environment. 
$17.95 


62641. MICROPROCES- 

RS: From Chips to Sys- 
tems, Rodney Zaks. Detailed 
examples, photographs, dia- 
grams ind appendices. $25.00 


38319-2. CLASSICS IN 
SOFIWARE ENGINEER- 
ING. Edited by. Edward Nash 
Jourdan. A compendium of 
reference articles. 424 pages. 
Softcover, Counts as 2 t оне 
А hank ¢ 28.00 


ү, 
1112227 


41955-2, A GUIDE TO THE 
SUCCESSFUL MANAGE- 
MENT OF COMPUTER 
PROJECTS. Hamish Don- 
aldun. Comms as 2 of төне 3 
Dunk s $34.95 


corTV iS 
RELIABILI 
GUIDEBOOK 


„коет! 1525" 
7 


79167. SOFTWARE RELI- 
ABILITY GUIDEBOOK, 
Robert 1.) Giass. Spells out all 
he technological and man- 
4gemeni techniques. $18.95 


42053-2. DESIGNING А 
DISTRIBUTED PROCESS- 
ING SYSTEM. Hamish Don- 
айел, Includes file strategy. 
communication networks and 
workflow denen. Comunis as 2 
а) your 3 hanks $34.95 


5tem 
Sager 


Stern 


ASSEMBLER 
LANGUAGE 
PROGRAMMING 


84238. 370/360 
SEMBLER LANGUAGE 
PROGRAMMING. Nance 
Stern et ai, А step-by-sle 
uide from the basics throug 
efficient. sophisticated cad- 
ing. 516 pages. 84" x TI" for- 
mát. Softhound. ŞI 


— 


38968. THE COBOL ENVI. 
RONMENT. Graner and 
Crowfard. $20.95 


€ қ 
четт 
70745, А PROGRAMMER'S 
GUIDE TO COBOL, niin 
J. Hurrison. $18.95 


41625. DATABASE: A PRO- 
FESSIONAL'S PRIMER. 
David Kroenke. Covers even 
aspect of data base convepts. 
systems and наа" 


"+ 
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52665-2. HANDBOOK OF 
OPERATIONS RESEARCH: 
Foundations And Fundamen- 
tals. Volume 1. Ediicd Бе 
Moder and Etmaghrahy. 21 
leading authorities an the 
technical aspects of business 
prohiem solving. Сон us 2 
af vonr 3 book x. $32.50 


42213. DICTIONARY OF 
BUSINESS AND MANAGE- 
MENT. ferry М. Rosenberg. 
Over ROOD eniries, $24.95 


* Ұн AININ 
Hem get I 


| ) 


| m — C Р WHITE 


40551, GRANTS: How to 
Find Ош About Them and 
What іо Da Next. Virginia P. 
hire. $19.50 


Farge $18.95 


40010. COMPUTER 
POWER FOR THE SMALL 
BUSINESS, Sipp and Dal. 
A complete and practical 
guide to micro and mini com- 
puters that will meet the 
needs of your small business. 

$15.95 


62620. MICROCOMPUTER 
HANDBOOK. Cirories J, 
Sippl. Derailed reference to 
the technologi and. applica- 
tions of microprocessors. 
$19.95 


52265-2. HANDBOOK OF 
OPERATIONS RESEARCH: 
Models and e, egg min Vol- 
ume 11. Ediz hy Moder and 
Etmaghraby. Forecasting, ag- 
counting and finance, human 
Raure management, inver- 
tors conlrol, and much more. 
Сонптх as 2 af vonr 3 books. 


=" 


34130. THE APPLICATION 
DESIGN HANDBOOK FOR 
DISTRIBUTED SYSTEMS. 
Robert. L Patrick. With 186 
specific design hints. Pius ap- 
pendices, tables. lists and 
mere $19.95 


39890-2, 


COMPUTER 


DATA-BASE ORGANIZA- 
TION, James Martin. Ап in- 
valuable planning tool having 
over 200 diagrams. Counts its 


2 of your 3 hooks. 


алан ағ 


9—88 


——== 
——— 


527,95 


40015. COMPUTER ОРТІ- 
MIZATION TECHNIQUES. 


Ишт Conley, А 
guide tò the art o 


ractical 
solving 


optimization problems via the 
computer. 34 sample distribu- 


uon graphs: 135 computer. 


$24.0 


ümizatión programs. 


|MANAGEMENT 


59920. 


MANAGEMENT: 


Tasks, Responsibilities, Prac- 
tices, Pewr E Dricker The 
skills a good executive needs 
lo Slay effective in modern 


management. 


$17.50 


Pius more books to choose from 


39997. COMPUTER NETWORKS FOR DISTRIBUTED 
INFORMATION SYSTEMS. Dimitris М. Chorafas, А com- 


prehensive ршде to every fealure of network 


architecture. 


and tems 
$24.00 


45380, THE ENTREPRENEUR'S MANUAL: Business Start- 


Ups. Spin-OfTs, and Innovative Management. Richard M. Wh 
Jr. $17.50 


He, 


35450-2. AUTOMATIC DATA PROCESSING HANDBOOK. 
The Diehold Group, Auxiliary memory. peripherals, sysiems 


design. consullant services. software packuges. Counts as 2 


your 3 honks. 


IF the reply card has been removed, please write to 
The Library of Computer and [nformatlon Sciences 
Dept. 7-AK", Riverside, N.J. 08075 


lo obtain membership information and an application. 
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The Picture-Perfect Apple 


Phil Roybal 
1111 Pippin Creek Ct 
San Jose СА 95120 


А picture is worth a thousand 
words. Апа it was the capability of 
representing information in pictures 
that jnitially attracted me to the 
Apple II computer. 

But images on a screen can be too 
personal an experience. Often no one 


JOHN D, 0 


Dynamic Ram, CP/M 2.2” 


THE MARKET, 
IMS 5000 and 8000 Systems 
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DRIVES 
Per Sci 299B Now Available!!! . $2,300. 
Cabinet and power supply ...... $300. 
Per Sci 277 .$1,210. Shugart .... $525. 
MPIBS51.... $265. B52........ $365. 
Innotronics and QUME also available. 
HAZELTINE 1500 ........ „+++ S885, 
1510 ....... $980. 1520 ..... $1,210. 
1420 (two year warranty] ....... 6775. 
CENTRONICS 
FS? ог, MIB. ҒЮ:........ $680. 
TELEVIDEO SMART CRTs 
тайаһас.................... ҒЮь 
920B ..... $1,105. 920С....... $850. 


WE EXPORT: 


жжж NEW YEAR SPECIALS FROM JOHN D. OWENS ж x ж 


CALIFORNIA COMPUTER SYSTEMS 


HIGH IN QUALITY, LOW IN PRICE 
280 CPU, 4 Mhz, with one serial port; 12 slot S-100 mainframe, disk controller, 64K 


assine *»*9*34 и а 


ee 4 4 ® ® ч оэ t€» "o 4 иа жакау + ое ү о бз» а е, 


Interfaced to 2 Shugart, В inch drives with power supply and cabinet for an 
ag .......,................... 
and you have a complete S-100 system for under $3,000. THE BEST BUY ON 


*44bh 0574955 9*8 K^ ы 4% э ф ъъ Ф етта тт wea 


The new rising stars! Beautifully designed and constructed with the Industrial Micro 
System reputation for fine quality. These systems feature а Z80 CPU, 5-100 bus: double 
density drives {either single or double sided) CP/M™ . 5000 series uses mini floppies, 8000 
uses maxi floppies. Hard disk and MP/M now available. 
Model 5-00125 with two double density drives, 32K Static RAM ......... .... $2,765. 
Mode! 8-00125 as above but with 8^ drives 


AMPEX DFR-900 HARD DISK DRIVES 


Winchester media; 16MB removable; 32, 64, or 96 MB fixed. These drives are totally in- 5 
tegrated with the IMS hardware and CP/M* or they can be used with other systems. We % 
can furnish a package consisting of an IMS system, your choice of CRT or printer, op- 2 
tional hard disk and applications software. 
3aMB бушеш......................... 


амны кетон ны кы ee 2. 58,500. _ 3 
IMS MEMORY 16K static.... . $285. $ 
32 Қ static ...... $585. ; 

64 К Dynamic with parity ......, $950. 5 
TEI MAINFRAMES, 5-100 : 
МНЕ есес ытты, 2”... 4 $500, 3 

c. Ж л нє ea 5670. x 
TARBELL 3 
Double density controller ....... $420. д 
DENIM odes cocer e 540. $2 

-| CALIF. COMPUTER SYSTEMS А 


Overseas Callers: . 
Phone 212 448-6298 or Cable: OWENSASSOC 


else sees them. It would be great if 
there were a way to transcribe these 
images so that others could also ap- 
preciate them. There is a way to do it, 
and this article tells how. 

The program discussed here was 
written in Apple (6502) assembly 
language for the Qume Sprint Micro 
3, a daisy-wheel printer with a 16-bit 
parallel interface. The approach is 
quite general in nature; therefore, 
you will find it easy to adapt it to 


$1,645. 


$1,250. 


1 


SAL VIOOSSV SAMD ЧП NHCH ‘Seal 'S31VIDONSY SIMO 0 NHO 


в 


CONTROLLER Single or double densi- 
ty: 54% or 8" drives. ROM Addressable. 
Price includes CP/M* 2.2.,..... $395. 


TWX 710 588 2844 


кк 


ға 


SEE OUR AD FOR 8" FLOPPY NORTH STAR SUBSYSTEM ON РАСЕ 144 


` JOHN D. 


OWENS 


Associates, [nc. 


12 Schubert Street 
Staten Island, New York 10305 


212 448-6283 


212 448-2913 


212 448-6298 
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other hardware. 

The high-resolution screen of the 
Apple II is actually a window into the 
memory between decimal addresses 
8192 and 16,383. Anything you see 
there can be printed on paper. This 
means that if you have a graphics 
printer, you needn't go to a lot of 
trouble writing plotting routines for 
it. Those already available in the 
Apple languages and utility programs 
will suffice quite handily. 

This capability can be put to good 
use the next time you need to produce 
a high-quality chart for a presenta- 
tion, or an attention-getting cover for 
a report. You can do the job on the 
same letter-quality printer you used 
to produce the report itself. 

Even if you don't have one of these 
elegant but expensive printers, this 
routine is stil useful. Very little 
depends upon either the printer or the 
interface. Іп fact, the bulk of the 
routine is concerned with decoding 
the high-resolution screen addresses. 
Therefore, you can quickly tailor the 
printer routine to your hardware. 


The High-Resolution Graphics 
Screen 

The Apple graphics screen is a 
tricky beast. If you calculate how 
much memory it should consume, it 
comes out: 


280 dots X 192 lines — 53,760 pixels 


Then consider that there are eight 
colors that can be displayed. This 
means you throw in 3 bits per pixel to 
wind up with: 


53,760 X 3 — 20,160 bytes 
of memory 


Despite this, the screen takes up only 
8192 bytes. How is this done? 

The screen doesn't show every 
color in every location. Only black- 
and-white images take advantage of 
the full resolution of the screen. 
Colors show up in alternate columns 
(green alternates with violet, orange 
with blue, etc). Apple's video cir- 
cuitry and the television  set's 
response characteristics combine to 
make the rows of colored dots appear 
to fuse together. Thus, you can draw 
a "solid" horizontal line across the 
screen, regardless of the color you 
plot it in. 


While this bit of trickery does save 
memory, it makes analyzing screen 
images rather complex since you have 
to figure out what the color is at any 
given location. Fortunately, since 
most printers produce only black and 
white, the color issue is academic. If a 
dot is there, the printer prints it. The 
end result is that colors appear as less 
dense clusters of dots than solid 
white, providing a shading effect to 
images produced on the printer. 

What causes the most difficulty is 
that the designer of the Apple saved 
himself a logic gate or two through 
the use of rather unorthodox screen 
addressing. Аз а result, adjacent 
screen rows do not occupy con- 
secutive memory locations. It is the 
decoding of this high-resolution 
screen addressing which accounts for 
a good deal of the complexity of this 
program. The software has to use a 
series of counters to keep track of 
where it is on the screen. (Figure 2 
shows how it works.) 


The high-resolution 
screen of the Apple il Is 
actually a window into 

the memory. 


High-resolution screen addressing 
is easy to understand if it is con- 
sidered as a series of hexadecimal 
rather than decimal numbers. 

As shown in figure 1, the screen is 
divided into three major sets of 
horizontal lines which I call triads. 
Each triad is divided into eight groups 
of horizontal lines called octets. And 
finally, each octet consists of eight 
horizontal lines called fillers. A line 
consists of 280 dots, which are de- 
rived from 40 bytes of memory by us- 
ing the lower 7 bits of each byte. This 
is how it works. 

The triads begin with lines whose 
first bytes (leftmost characters) have 
hexadecimal addresses: 


2000 
2028 
2050 


If you poke 1s into these addresses 


while the high-resolution screen is addresses: 
black, dots will appear along the left 
margin, evenly dividing the screen 2000 
vertically into thirds. 2080 
Within a triad are octets. The 2100 
octets begin with lines whose first 2180 
bytes are incremented by  hexa- 2200 
decimal 80 from the starting address 2280 
of the triad. For example, the first 2300 
triad, which starts at hexadecimal 2380 


2000, has octets beginning with lines 
whose first bytes have hexadecimal 


Each octet has eight lines within it. 
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220 volt model with transformer installed inside 
cabinet m PERTH $985. 
тд Ты -.. 92,595. 
Limited supply of Model 45 available. 
ІВМ 3101 CRT Model10 . .. .. . ...... ...... $1,195. 
ee ee ЖООГО $1,395. 


Selectric-like, detached keyboard. 9x16 dot matrix. Main- 
tenance contract from ІВМ only $70 per year. 


ITHACA INTERSYSTEMS 


Full 5-100 IEEE Compatibility! Full 24 address bits. DMA disk 
controller. SYSTEM 2A includes 20 slot mainframe with front 
panel, 64K Dynamic RAM. 780 CPU, 4 MHZ, extended ad- 
dressing capability. 4 parallel, 2 serial 1/O, floppy controller. 
Our discounted price $3,236 


$48 à R4 € bh x4 €£€*»,»B5A&25895*9?9$29€€95»2^06 ГА 


MARINCHIP SYSTEMS М9900 


Elegant 16 bit CPU, S-100 compatible, multi user, multi pro- 
cessor operating system, BASIC, FORTH, META, PASCAL, 
Word processor, text editor 


CPU kit and software package ................... $ 550. 
Assembled ,........— erre €. Ap grae iru e $ 700 
Complete system, 64KB, two drives............ s. $5,700 
АПСИШЛМСЕБЫ)....................=.4.5.... $2,280. 


High resolution graphics system. Microangelo features 15°, 
22MHZ, green phospher screen, 72 key keyboard; includes 
complete cabling and software. From SCION. 

ha. Giph... ice ce eens ......... $960. 

GRAPHICS SOFTWARE 

On line, real time, for the M9900 to drive the Microangelo. 
For use in design of PC board masks, IC masks and other ap- 
plications. 


CORVUS HARD DRIVES 


We are the 5-100 CORVUS dealer in the New York area. 
Demonstrations by appointment. 


MODEL 11, HARD DISK SYSTEM ..... ......... $4,820. 

Mirror Backup System .......................... $ 715. 

HosrMultiphur ...... eee rtm $ 675. 
MULTI-BUS 


2-8000 CPU and supporting boards. From Central Data 
Corp. Complete systems starting at ..... ......... $6,500. 
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INDUSTRIAL 
MICRO 
SYSTEMS 


TELETYPE 
HAZELTINE 


IBM 
ed 


ITHACA 
INTERSYSTEMS 
MARINCHIP 
DATA SOUTH 


QUME 
CENTRONICS 
TEXAS 
INSTRUMENTS 
ATARI 
DEC 
CALIFORNIA 
COMPUTER 
SYSTEMS 
KONAN 
EDGE 
TECHNOLOGY 
INNOTRONICS 
XEROX 
DIABLO 
INTEGRAL 
DATA SYSTEMS 
CROMEMCO 
SOROC 
MICROPRO 
TELETEK 
NOVATION 
AMPEX 
CDC 
NORTH STAR 
COMMODORE 
SCION 
МР1 


POWER ONE 
MEASUREMENT 


SYSTEMS 
AND CONTROL 


WE OFFER A FULL RANGE OF EXPERT CONSULTING 


SERVICES COVERING ALL AREAS 
OF COMPUTER APPLICATIONS AND SYSTEMS. 


JOHN D. OWENS 


Associates, Inc. 
SEE OUR AD ON FACING PAGE 
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OPTICRL 


FILTER 


These lines start with bytes whose ad- 
dresses go up in increments of hexa- 
decimal 400 from the octet starting 
address. Thus, the first octet of the 
first triad has eight lines in it that start 
with the hexadecimal addresses: 


ing information into the high-resolu- 
tion screen area. Adapting the pro- 
gram to handle a different printer is 
relatively trivial compared to under- 
standing the address scheme. Thus, 
this algorithm is a good base to build 
on, no matter what hardware you 


2000 изе. 
from 2400 

INTERNATIONAL OPTICS 2800 А Tour of the Driver 
ы The driver routine (see Шише 2) 
knows that the screen is contained їп 
REDUCES EYE EA 3400 the memory area between hexa- 
REDUCES FATI 3800 decimal 2000 and 3FFF. Therefore, it 
INCREASES CONTRAST 3C00 moves the print head to the left 


INCREASES READABILITY 
ENHANCES APPEARANCE 


Special imported (1/8 Inch) cast acrylic, 
selected to duplicate the positive bene- 
fits of the green phosphors. 


Edges are bevelled and polished for pro- 


This is a bit complex. It helps if you 
work out a table and verify it by pok- 


margin and then starts with hexa- 
decimal address 2000, in the first 


fessional appesrance, Simpiy mounts to 2000 2000 2000 
outside frame with double-sided adhesive 2400 
form tape. No tools necessary. 2800 
Not thin cellophane type - will not fade, а = 
streak, wrinkle, or distort. 2400 
Lina 3800 
FOUR SIZES AVAILABLE Beginning 3C00 
2080 Locations 2080 
Sony (8 3/4 x 9 5/16] First 2480 
Radio Shack (8 3/4 x 11 1/16) Triad 2880 
Leedex (11 15/16 x 9 1/2) Octet 3080 
ONLY $15.95 50 
ИИО ^C80 
THE PENCIL SHARPENER таға “= "up 
Mail merge & print enhancement for н м 
CP/M Electric Pencil Thru а в 
THE STAR BRIGHTENER Eighth в 2 
Mail merge for Word Star 2028 Octets 2028 2028 
THE POST SCRIPT ш 
Mail merge & print enhancement for First ( á 
TRS-80 Electric Pencil & Scripsit Octet е 6 
20А8 е 
55555555555 М 
And from our Di$count DiviSion Second E a 
Cool Special from our Winter Flyer Second Thru „> E 
Triad Seventh E 
Complete word Processing System Octets 2 е 
51599.00 e 
(Includes printer) 23A8 © 
Eighth ë 
Also Available at Lowest Possible Prices Octet 5 e 
m Ф 
Radia Shack * Apple » Northstar * Atari 
D-CAT • Okidata * Centronics * Diablo Se S 
NEC * Vector Graphics >» Televideo = 
Soroc * Sanyo * MPI LU. ( 2000 : 
And Much, Much Moral! e a 
Send self-addressed, stamped envelope Second 
for fastest response on latest flyer. Third Thru э е 
Triad Seventh 
$$$$$$$$$$$85 Octets è . 
MICRO BUSINESS SYSTEMS Bann ч 
18325 Vanawen St. No. 34 "TA ж 
Безейа, СА. 91335 ght , ы 
(213) 705-5999 Octet • 


000000000000 00002000 0 


Figure 1: Apple П high-resolution screen-memory addressing. All addresses shown are 
in hexadecimal radix. The screen is divided into three major sets of horizontal lines 
called triads. Each triad is divided into eight groups of horizontal lines called octets. 
Each octet is divided into eight horizontal lines called fillers. Each line uses 40 bytes of 
programmable memory and consists of 280 dots. 


Terms: MC ог VISA add 3%% California 
add 6% tax* Electric Pencil trademark ої 
Місһав! Shrayer Software, Word Star 
trademark of Micro Pro. Scripsit is trade- 
mark of Tandy Corporation. 
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WHAT 100 SEE 
I 5 


WHAT YOU GET 


To be a star, you've got to be even in mid-paragraph, add in all stration booklet. Remember, when 
good. Do you know the word sorts of special print enhance- you're the star we're the star. 
processing system good enough to ments like underlining and bold- 
show you a true screen image face, and lots more. 
of what your printout will look And WordStar's so much MicroPro 
like? You do now. It's called easier to learn because of its 
жалы and it's well worth unique се extensive self-help INTERNATIONAL CORPORATION 

ooking into. menus. Every typist in your 

With WordStar, you can erase, office can be an instant screen star. The Star Maker 
insert, delete, move whole copy Call (415) 457-8990 and ask MicroPro International Corporation 
blocks around, change margins for a copy of our WordStar demon- | Ed Ath Street, San Palae, СА 94901 


Sold through authorized dealers and 
Requires CP/M (a trademark of Digital Research) or compatible operating systems, eg. CDOS. ADOS. etc. distribulors опу. OEM inquiries invited 
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triad, first octet, and first filler line. has found a dot. 


CALL OUR TOLL FREE НЕН Beginning at one end of the first line, In the first case, the complete line is 
800-538-5000 it looks at the lower 7 bits of each blank (all zeroes), so the driver issues 
byte until it has scanned (decimal) 40 а line feed. It then picks the next line 

yocp атн bytes without finding a dot, or until it (in this case, the second filler line in 


We will beal any competitors prices. 
Give us а call and we'll prove It. 


RAM SALE Т 
16К ВҮТ»ВҮТ+1 
4116 - 200NS BET—- 


8 ҒОН 29.95 TRsOCxFL«BYT»MSK*0 <>; 
MEMORY SPECIALS L 


2101 450па 2708 450ns 6.25 
2102-1 450ns 2. 2716 450ns 10.95 


a | козя: 
2114 45015 4. i $2000«($28* TR)« ($80* OC) « ($400*FL ) e BYT 
“21144-3 30005 4. 
THE COMPLETE 
LS SERIES 
AT THE BEST PRICES! = 


ОАТА«0 YES — РА 
2 


а. А d жәА мәй њай жәй өші 
s * 4 


BERRaebeRERE 
Ber eeherssyyes 


чый ab oh 


74LS174 1.19 7415377 


741,574 
DELTA*ABS(HEAD POS'N- DOT POS'N) 


ПІР 


dm 

SWITCHES SOCKETS 
å position — . 14 pin 105.49 CONSTRUCT HEAD MOTION STRING | 
5 position i 16 pin 101.89 
B position ў 24 ріп 411.00 
i poamus IMSAI 5190: edge 

sition » connector ar ы 

S саи 6 MOVE HEAD 1/60 

LM309K 1. 7 


LINEAR IC'S 
129 LM7 . UPDATE HEAD POS'N COUNTER 
555V .39 
89 LM1458V 


eseeeeey 


LM741V 


в Е EAD 
VOLTAGE REGULATORS 
.B9 пах 1.34 7905K $. 


| RETURN 


NO 
LM723 
LM741 | + 
7805 | 
7812 : 
RED LED 
GREEN LED : 
wor ws ШШ омо ____ 
MAN74CC 2° 107.98 

| 


TERMS Includa $2.00 lor shipping. $10.00 
minimum order. Sand SASE 


tor complete catalog. оо. Figure 2: Flowchart for a program to drive the Qume Sprint Micro 3 plotter to print 

Calif. Residents add 6% sales tax. Apple H screen graphics. The shaded boxes indicate hardware-dependent code, 

| although the code is very similar for all 16-bit parallel printers. Abbreviations are as 

JUR аре ei ie follows: TR тігіпі counter; OC octet counter; FL filler counter; BYT = filler-line- 
San Tum. Curs каа” byte counter; and MSK =seven-dot byte mask. 


800-538-5000 
408-247-4852 
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Can You Tell Which Tax Practitioner 


Aardvark helps you eliminate long hours 
of arduous work by providing fast, accurate 
and cost-effective software. Aardvark helps 
you save time and energy, while your clients 
benefit from some of the most comprehen- 
sive tax programs available. 


The Aardvark system, designed by CPA's 
with over 17 years of "Big Eight" tax experi- 
ence, meets or exceeds the requirements 
of most professional tax preparers. All Aard- 
vark Software" programs run on a variety of 
microcomputers, including Microengine, * 
ACI-90," Apple,t and TRS-80.1t 


Two new products from Aardvark are "Tax 
Prep" and “Tax Plan.’ "Tax Prep" allows you 
to easily calculate your clients Federal 
Form 1040, including all lettered schedules 
(A-TC) and the most frequently used num- 
bered forms. Selected state forms are also 


Uses Aardvark Software ? 


available. Since this system is user-oriented 
and fully prompting, even a novice can pro- 
cess forms immediately. "Tax Plan" is de- 
signed to eliminate hours of work and 
human error when evaluating various tax 
alternatives for your clients. It allows you 
to enter a variety of income and expense 
items and isolate the tax effects attribu- 
table to changes in one or more items (e.g. 
wages, capital gains, charitable contribu- 
tions, etc.) 


Aardvark Software" programs are fast, 
efficient and easy to use. Of course, if you 
enjoy working nights, weekends, holidays,... 


For more information, please write or call us. 


* is a trademark of Western Digital Corporation. 
** is a trademark of Associated Computer Industries. 
t is a trademark of Apple Computer Inc. 
tt is a trademark cf Tandy Corporation. 


AARDVARK SOFT WARE INC. 
The Microcomputer People for Professionals 


783 NORTH WATER STREET 
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MILWAUKEE, WISCONSIN 53202 414/289-9988 
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the first octet) and again scans it from 
end to end. This pattern continues (if 
the whole screen is blank) through the 
eight filler lines of each octet, the 
eight octets of each triad, and all 
three triads, until the end of the 
screen is reached. Then the driver 
jumps back to the routine that called 
it. 

When a nonzero bit (a dot on the 
screen) is found, the driver calculates 
the distance from the present print 
head location (normally over the last 
dot printed) to the new dot position. 
It then moves the print head into 


SNTERNATIONAL Offers 
Lowest Prices Anywhere! 


CMC International a division of Computer Marketing Corporation 


SUPESBR АЧ КАШ 


distributor of Superbrain 


hardware and software, 
04K muss 2550 


and WE WON'T BE 
MODEL QD >3245 


M Н! 88Т Sugg. Lis! $749 


UNDERSOLD! 


DOT MATRIX 


5595 


place in a single step (instead of ratch- 
eting along over every dot position). 
When the print head is in place, the 
dot is printed. 

In the driver written here, if at least 
one dot has been printed on a line, the 
next line will be scanned and printed 


720 K Bytes Storage and БАК RAM MPI 88G ....пер. 3749 Your cos! $650 from the opposite direction. This pro- 
CO AA PUST AR With graphics option ..5789......... $700 vides the fastest printing with 
Paper Tiger minimum wear and noise under 
Model 10 ,..Sugg. List $2496. ,, Your Cost $2195 Modal 440 ....... $995 $895 average conditions. While this 
Mode. ...........888........... 89888 Model 440 wigraphics — n > not 100% d it 
Ae cM. сше ia & 2K Bulfer .......51100......... oes yield very acceptable pertor- 
—— rir tps да ке Т1810........... $1895....... $1650 mance. The detention of scan- 
meus HARD DISKS T1810 wun ascu 52155........ $1950 and head-motion direction adds com- 
| tor Superbrain or Compustar Terminal Paci А $ 1399 plexity to the algorithm without con- 
ЧӨН ue онон 93890 | oes м” 6159 H | this feature is omitted from the How 
Call for prices on 32 mb end 96 mb hard disks. 

| |, TERMINALS Daisy Wheel = chart in the interests of clarity. 
Intertube Ill . Sugg. 151% 895 .... Your Cost $750 Diablo Н ЧЕ... $2180 The bulk of this program ie 
Emulator. . .Sugg. 11445 895... . Your Cost $750 RO witractor . ..$3250........ $2380 dedicated to screen-address decoding. 
МЕС 5510 .::5. Call tor price The only section tightly woven about 
WORD PROCESSING Xymec Typewriter the hardware is the output routines. 
VTS 80 Printer ........... $2650..... .. $2350 These come last in the source code to 
Reg. $549.......... Vista V 300 ..s:95....... $1795 facilitate changing them without 
Magic Wand Qume Sprint reassembling the entire driver. They 
5/45 RO $393... $2695 assume that you are using a Qume 
Med IO o dus. KSR _............$35зт........$3145 printer receiving 16-bit parallel code 
COMMUNICATIONS wHractor ......... s3787........ $3350 in the format shown in figure 3. If 
Link 80 Other Hardware you are using another printer and in- 
Reg. $100 . . Your Cost $89 CAT Novation Modem ,5199............ $159 terface, just write code to send the 
І S О ЕТ\/АВЕ Cash ie un liae tnit" f “ШЕ correct control characters to your 


printer hardware. 


Upgrade kit cuts in hall access time. 

m—— M ic MBasic wen “Ж Қы Allows saria! number of machine on chip 
өзе M ro 5 : 50 5150 peu Using the Plotter 

п F > + a 
INA a 3 3 © 9 DISKETT ES The driver was written for a printer 

ВС СТЕГІ 4 т + 

E BM и. m жш Double density that provides horizontal resolution of 
o e dh : 22%... Зою Spies "а та 120 steps per inch and vertical resolu- 
[менчи - x $150 Doubledensiy = = = = ^ nT tion of 48 steps per inch. Two 
кектен ао АЗАНЫ -$150 Double Sided, horizontal increments are used for 

aster Tax Package ( з)...... 81500... 3995 Рка.о110........... 575....... осы 550 арі 
Restaurant Cost & Inventory Program . .5750...5350 each screen dot, and one vertical in- 
МЕ ЛИНИИ EE сани LANGUAGES crement is used for each line. As a 
Dental Billing .,.................. .$1000 ... $899 G Basic .............. Your Cost $125 result, the printer will reproduce the 
Cash Register inventory Program ... .. $750 ...$500 d ЕЕЕ $325 high-resolution graphics screen in a 


TO ORDER CALL 1-800-426-2963 
INFORMATION CALL 12061 453 9777 


SNTERNATIONAI Administrative Offices 
National and Internals 
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(Washington Residents add 
9% Sales Tax) 
PO Box 679 Wenalchee WA S9HH01 


опа! Sales Оисе 11058 Main 
Bellevue. WA 98004 
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space about 11.3 by 9.8 cm (4.7 by 4 
inches). This area will be centered on 
a 20.8 cm- (81-inch) wide page, and 
will start printing at wherever the 
paper is located at the time the driver 
is called 

Once you have loaded the driver 
and produced an image in high- 


DEC® 161% 11/23 COMPUTERS $6750 
and we're delivering from stock! 


SOFTWARE 
. PRODUCTS 


e Ж ы 
JÁYTYO3 
TA WTA t Ah did 
rA y Сэй @ 


СІ-103 DESK TOP COMPUTER. Available with LSI 11/23 or LSI 11/2. Complete computer system 
enclosed within a VT-103 video terminal, immediate delivery. Only $4500 with LSI 11/2 and 64K 
Memory. $6750 with LSI 11/23 and 96K Bytes Memory. 


РОР 1103SE — LSI 11/2 CPU, 64KB Memory, power LSI 11/2 CPU card with 64K Byte 


supply, KEV 11 іп 8 slot rack mountable chassis. $2695 Memory. $1095 

din $ 1 Megabyte НХ02 Floppy Disk 
CI 1103LK — LSI 11/2 CPU, 64KB Memory, power supply, System. $3045 
KEV 11 in 16 slot rack mountable chassis. $2750 RT11 V4 Operating System. $1085 


СІ-11/23 AC — ІСІ 11/23 CPU, MMU, 256KB Memory, RSX11M Operating System. $3250 
power supply, in 16 slot rack mountable chassis. $6895 VT100AA Video Terminal. $1795 


Chrislin Industries, Inc. 


Computer Products Division 
31352 Via Colinas • Westlake Village, CA 91362 е» 213-991-2254 


DEC. 151. РОР. are Trademarks of Digital Equipment Corp 
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Free! 
Edmund 
Scientific 
Catalog 


Explore With Us! 

Over 4,000 unusual and intriguing 
products are in this FREE 1981 
catalog. Our new products lor 
work and leisure will peak your 
curiosity and make you eager to 
try them yourself. 


What's Your Interest? 

It's all here—Astronomy, 
Microscopy, Lasers, Alternate 
Energy, Weather, Binoculars, 
Magnets, Magnifiers, Lab 
Equipment, Biofeedback, Unique 
Lighting, Scientific Living—and 
more! Discover a new interest or 
add sparkle to an old one. 


Don’t Delay! 

Our FREE 112-page, colorful 
1981 catalog is your guide to 
unique, exciting products. You'll 
[ind what you're looking for and 
more in Edmund Scientific's 
World Of Science 


C) Yes! Rush me your FREE Catalog 
| solcanexplore Edmund Scientilic's 
World of Science...Today! 

| Name 

Address 

City 

State RD 


Clip and Mail Coupon to 
Edmund Scientific 

Dept. 3015 KHO2 Edscorp Bldg. 
Barrington, N.J. 08007 
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resolution page 1, just turn on your 
rinter and enter the routine with a 
CALL from BASIC or a G command 


from the monitor. 


OUTPUT 
7 6 5 4 3 2 T 0 
LOW BYTE 


ASCI! CODES USE BITS 1-7 
MOTION CODES USE ALL 8 BITS- 


HIGH BYTE 


MOTION DISTANCE 
MOST SIGNIFICANT 
DATA BITS (9-4) 
| smoscs. 
PRINT CHARACTER 


MOVE PRINT CARRIAGE 
FEEO PAPER 


7 6 5 4 3 2 1 Q 
HIGH BYTE 


STATUS FLAGS: | 
PRINTER READY 
PLATEN READY 


CARRIAGE (POSITION ) READY 
PRINT HEAD READY 


Figures 4a, 4b, and 4c: Three examples of Apple II high-resolution graphics transcribed 


Getting a Copy of the Driver 

A driver code is rather long for 
publication, In any case, typing it in 
is a masochistic form of entertain- 
ment. To alleviate these problems, | 
have made this code available on 
5-inch floppy disk. The disk includes: 


eobject code assembled at hexa- 
decimal location 9000 (for 48 K-byte 
systems), and hexadecimal location 
5000 (for 32 K-byte systems) 


esource code in a text file 


Also included is a version of this code 
adapted for use with Sprint 5 printers 
interfaced through Apple's Serial in- 
terface Card. 

To obtain your copy of this floppy 
disk, send a check for $14.95 (Califor- 
nia residents add 6% sales tax) plus 
$1.00 shipping and handling to Con- 
tech, 1111 Pippin Creek Ct, San Jose 
CA 95120. Ask for the "Picture- 
Perfect Apple” software, @ 


Figure 3: The form in which the driver 
described in the text communicates with 
the Qume Sprint Micro 3 plotter, A strobe 
consists of a "1" bit in the appropriate 
position, with all other bits "0." If all 
strobes are raised simultaneously, the 
printer is reset and the print carriage 
moves to the left margin. 


by the Qume Sprint Micro 3 plotter, using the driver described in this article. 


Poking Data Into the High- 
Resolution Screen Area 

Direct interaction ФИН the 
Apple H high-resolution screen 
memory is an excellent way to 
test addressing schemes and ex- 
plore the structure of Apple 
graphics images. To experiment 
on your own, get into the 
monitor mode (type CALL 
—155) and display the high- 
resolution screen by typing: 


C050 C054 C057 


and hit the Return key. You are 
looking at page 1 of the high- 


resolution screen. To clear it of 
garbage, fill it with 0s by typing: 


2000:0 2001 <2000.ЗЕРЕМ 


followed by a return. Once you 
have a clean screen, type a hexa- 
decimal address followed by a 
colon and FF. For example: 


2000: FF 


followed by a return. This will set 
the byte to all 1s and will produce 
a 7-dot-wide line segment at the 
appropriate place on the screen. 
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Have some 
great 
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16K РВОМ boards. 

Ш PROM card has 2708-type memory 

E Quality board construction W 0-4 wait states 
Ш Address any 4K group to any 4K boundary 
Ш Control up to 8 banks of memory Ш Fully 
assembled and tested ll PRICE— $300 
(California residents add 6% sales tax) 


Expandable 5 MHz RAM boards. 
8—32K expandable RAM board uses T] 4044 
memory runs at 5MHz ІШ Fast 250 ns access 
time Ш Bank select Ш Address any 4K block to 
any 4K boundary lll Quality board construction 


PRICE—8K— 5175; 16K — $315; 24K —$475; 
32K— $620; BK add-on kits—$135 
(California residents add 6X sales tax} 


Call or write Artec for details 


ARTEC ELECTRONICS, INC. 


605 Old County Rd., San Carlos, CA 94070 
Telephone (415) 592-2740 
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F ч ас 


FOR TRS-80' MODEL | USERS ONLY | 


| Normal Speed 


"TRS-80 is a trademark of Tandy Corp. 


: High speed load TRS-80' Level II cassettes 
Input 15K byte Level II program in 15 seconds 
: Search BASIC or SYSTEM programs by name 


Unlike other high speed tape input de- 
vices, FASTLOAD uses standard format 
cassettes. Therefore, there is no need to 
re-record on other media. At 8000 baud, 
| FASTLOAD is faster than disk for short 
| programs. FASTLOAD reads tapes at the 
fast-forward speed of the CTR-41 cassette 
recorder. The recorder can also be used 
for CSAVE at the normal speed. 


FASTLOAD connects to the 40 pin I/O or 
to the Expansion box. The control program 
does not use computer memory because 
it is in a built-in PROM. Other valuable 
features are keyboard debounce proaram, 
automatic key repeat routine and key- | 
beep via cassette speaker. Price is $188.00 | 
for FASTLOAD and $95.00 for the modi- 
fied CTR-41 recorder. 


Personal Micro Computers Inc. 


475 Ellis Street, Mountain View, CA 94043 (415) 968-1604 | 
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C-80 


Level II 16K at $645 


ПЕНИН 


. Reads all Level П BASIC tapes 
- Reads all SYSTEM tapes 
- Full range of peripherals 


Тһе PMC-80 is a “work-alike” computer 
to the popular TRS-80' Model I, Level П 
by Tandy, Radio Shack. The PMC-80 has 
16K bytes of RAM and the complete 
Level ПІ 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built-in cassette player 
reads standard Radio Shack programs 
for the TRS-80: 


Sold through computer stores. 


SOFTWARE COMPATIBLE 


: Video output for monitor and TV 
* Optional FASTLOAD at 8000 baud 
. Optional Upper/Lower case 


The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in- 
vented to plug into the TRS-80: Most 
importantly, the Interface Adapter per- 
mits Expansion Interfaces with memory 
expansion to 48K to be added. Ап 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
514" disks and disk operating systems, 
RS 232, printers, etc. 


"TRS-80 is a registered trademark of Tandy Radio Shack. 


Personal Micro Computers, Inc. 


475 Ellis Street, Mountain View, CA 94043 
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Part 3: Software and Operation 


Some background on interactive 
computer-graphics systems was pre- 
sented in Part 1. In Part 2, a descrip- 
tion was given of the hardware for a 
low-cost color-graphics display pro- 
cessor, called Micrograph, which in- 
terfaces to a microcomputer as an in- 
telligent peripheral device. In this, the 
third and final part, you will become 
familiar with the software for Micro- 
graph, which implements the display- 
processor instruction set introduced 
in Part 1, and be given instructions 
for operating the system. 


Software Perspective 

Two packages of software аге re- 
quired to support Micrograph, as we 
have observed in the generalized 
graphics system in Part 1. The first 
package is the applications software, 
which executes in the host computer. 
This software creates and manipu- 
lates abstractions of images. The 
elements of these images are de- 
scribed to the display processor 
through the instructions in a display 
list. Within the display processor 
itself, there must reside a second soft- 
ware package that converts these in- 
structions into a visible image. 

In Part 1, we described one such in- 
struction set for controlling a color 
raster-scan display processor, and it 
is summarized in table 1, here, in Part 
3. Since emphasis has been on the 
display processor, and since the ap- 
plications software is system specific, 
the remainder of this article will con- 
centrate upon the other package: the 
software internal to the display pro- 
cessor. However, the protocol soft- 
ware in the host computer that is 
needed to carry out communication 
with Micrograph will be described. 
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E Grady Booch 
4314 Driftwood Dr 
Colorado Springs CO 80907 


Mnemonic Name 

Call subroutine 
Load color memory 
Load pixel 

Load register 

Load subroutine 
Load symbo! 

Move 

Read color memory 
Return 

Read pixel 

Read regisier 

Read subroutine 
Read symbol 
Display symbol 
Draw a vector 

Wait 


Diagnostics are available under XERR. 


Table 1: Summary of graphics 
primitives. These instructions control 
the graphics-display processor in | 
Micrograph. 


Software Description 

The source software for 
Micrograph consists of approxi- 
mately 2400 lines of Z80 assembly- 
language code plus internal com- 
ments, (See listing 2 in Part 1, BYTE, 
November 1980, page 280; listing 1 in 
Part 2, BYTE, December 1980, page 
327; and listing 1, in this issue, page 
240.) This code assembles to approx- 
imately 2.6 K bytes of object code 
and resides in the three system 
EPROMs (erasable programmable 
read-only memories) in the address 
space decimal 0 to 3071. 

The Micrograph software was 
written on a Zilog Development 
System and conforms to the Zilog 
Z80 assembly-language standards. 
Structured programming and step- 


wise refinement were used to develop 
the software. By virtue of these 
techniques, once I had cleared out the 
typos in the source, I required only 
four assemblies to complete the final 
working package. 


Software Structure 

Figure 1 (on page 264) indicates 
that, as a result of stepwise refine- 
ment, the Micrograph software is 
highly structured. The software con- 
sists of one main routine, three driv- 
ing modules, seventeen routines that 
implement the instruction set, twelve 
shared utility routines, and five inter- 
rupt-service routines. These routines 
appear grouped together by their 
class, then alphabetically in the soft- 
ware source listing. 

The routine MAIN drives the entire 
Micrograph software and handles a 
call to the power-up INIT (initializa- 
tion). MAIN then enters an infinite 
loop of instruction fetches (via 
FETCH) and executes (via EXEC). In 
this sequence, Micrograph requests 
an instruction from the host com- 
puter and executes it. PRIMAT is 
then called by EXEC to calculate 
which instruction has been com- 
manded and, in turn, calls the ap- 
propriate routine that processes the 
various options of the instruction. 

These sixteen routines (CALLS 
through WAIT) correspond directly 
to the instruction set in table 1. Since 
the routines execute similar code, 
they may call any of several utility 
routines. These routines include nul] 
subroutine calls (GUSER and USER}, 
routines for communicating with the 
host computer (GETBLK, SENDBK, 
and SENDBY), and some primitive 

Text continued on page 260 


The Byte Covers shown at left are available as 
Collector Edition Prints. Each fuil color print is: 


* 11" X 14" including a 12" border. 


e Part of an edition strictly limited to only 100 
prints. 


* Personally inspected, signed and numbered 
by the artist, Robert Tinney. 


* Accompanied by a Certificate of Authenticity. 
* Carefully packed and shipped first class. 


* Priced al $20, plus $3 ($6 overseas) for post- 
age and handling. If Set 1-4 or Set 5-8 is 
ordered, the price for all 4 prints is only $70. 


To order, use the coupon below. Visa or Master- 
Charge orders may call Toll Free. 


[e шсш € e 
Please send me the following Collector Edi- | 
tion Byle Covers and Certificates of Authen- 


ticity. 

Qty. Cover Amount 
— 41-7 Bridges of Konigsberg .....-...... 

— W2-Fun and Games ............. КҮТТІ, 


Роз. & hand. (59 in US , $6 overseas) S 


| "E —1 


ПІ have enclosed check or money order 

О Visa С] MasterCharge 

07 |. — s Bo 
Expiration Date... 
Send my print(s) to: 


| 


Mail this coupon 1o: 


robert tinney graphics 

1864 М. Pamela Or. 
| Baton Rouge, LA 
FOR VISA | — 70815 


Circle 153 on inquiry card. 


Listing 1: The final third of the firmware for Micrograph control, written for the Z80 
microprocessor used in the prototype. The first and second portions of the firmware ap- 
peared with Part 1 and Part 2 of this series. 


TOUGHEST 


U2EA Ei 1841 POP HEL RESTORE H AND L 
OVER  FDEI 1,2 FOr IY RESTORE 1Y 
BOARDS Q7ED РІ 1855 ГОР АҒ RESTORE STANK 
: | | U7EL Cf 1544 КЕТ 
1855 " 
IN TOWN 19466 г CLIP XXKEAKKEXXEAXKKKHEAKWRXWEKAXXEMENENKEN аек ^ "YS 
| 1857 ; 
1848 +: CLIP DETERMINES ТЕ А FOTNT SHOULD BE CLIFFED ОК HOT. 
FOR S-100’s 1869 1 CLIP FIRST DETERMINES THE POINT REFERENCED, THEW 
1Е70 ! COMPARES IT WITH THE CASE. SUCCEES 16 SET ІМ THE 
1871 ! POINT IS NOT CLIPPED. 
= 1672 3 
Р 1873 i CALLS НМЕ 
Monitor and control 1974 ; 
in wicked environments. 1875 i CALLED EY ма 
1077 : КРІХ 
1878 : LPIX 
1879 i 
1880 : КЕбІЗЛЕБЕ А (TEMPORARY > 
1883 ; р ( CASE) 
1882 3 C (&UCCEES) 
1883 ; D (TEMPORARY ) 
1884 1 E (ТЕМРдКАНҮ) 
1685 ; н (TEMPORARY) 
1886 i L ( TEMPORARY ? 
1887 ; IX C INDEX? 
1888 i; IY (INDEX? 
1889 : 
1870 : 1/0 МОНЕ 
1891 ; 
1892 : STRUCTURES GORO 74. 
1893 : GORI (Y) 
1894 ; GDK6-13 (UJEWFORT5) 
1895 : REF (REFERENCE)? 
, 1894 1! 
Want to put your S-100 sysiem 10 O?EF 0Е01 пат» CLIP: 4 в. M — as dale sco NE i 
' com — О7Е1 — DOCB4J4E 1 ‚(1Х+ ; 1 с 
Р аан Е Рита 07F*5 co 1695 RET WZ RETURN LF БЕТ 
ing and process control? 07ға FS 1900 PUSH AF ISAVE A AND F 
Dual Systems has all the boards il O7F7 FOES 1901 PUSH IY ;SAUE lY 
takes to do the job in the toughest factory 07Ғ9 ES 1902 PUSH HL :8AUE H AND L 
Einer miim gos oae c 07FB ged 1904 CES ‘CLEAR SUCCESS 
‘ қ ғ g 
е Pe E e LEER O7FO FD218610 1905 LO — IY,STRUCT*GDKÓ ;LOAD REFERENCE START 
Cono. All operate WIN VTOmemco, 0801  DDCP434& 19706 BIT 04(1Х%БЕР) ;TEST REFERENCE 
Star and other S-100 systems. 0805 2804 1907 JR — ZCLIPO ; JUMP IF ROT SET 
A/D board. 12-bit precision. 32 single- 0807  FD218^10 1908 LD — IY-STRUCT*GDR10O LOAD REFERENCE START 
ended inputs. Or 16 differential inpuls. 25 DBAL — FD&EOD 1907 CLIFOt LD  L;.OT«0) tLOAD LEFT X 
as conversion lime. Vectored interrupt. T € Sn "n in POLENE 1 
; : , РЕТ BIT 3 
$635. Ог $725 with 1 lo 1000 gain trans- 0812 005Е00 1912 LD — E«CIX*GDRD) IGET X 
ducer amplifier. Works with our (hermo- 0815 1400 1913 LÒ р.0 tLLEAR D 
couple compensation board and our 4-20 081? AF 1914 XOR A FCLEAR CARRY 
mA три boards as well. 0818 Ер52 1915 SBC HL.OE : SUBTRACT 
! 0814 БҒА2108 1916 JP — M.CLIP1 :; JUMP IF MINUS 
пе ае КӘР independent i aes | 081D 2802 1917 Jk — Z,CLIF1 JUNE IF FERO 
-bit precision. Input is binary ог 25 com- 081К Сре {918 RES 3,С GET BIT 3 
plement. Compatible with all existing МО 0821 FOSEO2 1919 CLIPS: LD 1, (17427 :iLOAD RIGHT X 
mapped software. $495. Drives our ampli- Osis әли Pap m m" E 
i i . ПЕ2% е +5 EBI 
eae eau 4-20 mA. 0828 — DDSEOO 1922 LD — E-CIX*GDRD) ;GET X 
oard. On-board batlery 0828 1400 1972 tb D, :CLEAR D 
back-up preserves data à year. 200 ns 0920 АҒ 1924 XOR A "CLEAR CARRY 
read/write time, Runs а! 4 MHz. BK bytes 092Е EGS? 1925 SBE HL DE *SUBTRACT 
$590. 16K bytes $990. еш, ҒАЗ5028 1726 JP M.CLIP2 ;: JUMP IF MINUS 
CMOS clock board. On-board Бай 0633 СЕЗ! 1927 RES 2¢C TRESET BIT 2 
сюек Hoare. ып-ооага galery 0835 FOSE01 1928 CLIP2: LD LUrt lyri LOAD LEFT Y 
back-up keeps clock running a year. New (636 2600 1929 {р HO :CLEAR H 
LSI chip carries date, hours, minutes and 033A CBC? 1930 SET 1-C ЗЕТ BIT t 
seconds. Read or write directly from VO WEE pit енің — E Load — c 
ЕЕ 160n 1932 L 0,0 CLEAR D 
me ovr = 0541 AF 1933 хок А ILLAR CARRY 
proviGe complete main- 0942 EDS? 1934 БВС  HL.DE i SUBTRACT 
Irame systems. OEM and dealer inquiries 0644 — FA4BOB 1935 JF A CLIFS : JUMP IF MINUS 
are invited. 0957 2802 1934 JR Z,CLIPS ;JUMP TF ZERO 
Contact Dust Systema Савин | 80 ср — ie cuen te” Driven icone кайт v 
F A v Ш 
ley, СА 94710. Phone (415) 549-3854. 0850 cect 1950 SET 0,0 ІЗЕТ BIT 0 
ПЕ52 рр5Е01 1941 LD Е. {Тхе ВОК? РБЕТ Y 
0855 1600 1942 іп DO CLEAR D 
0857 AF 1943 XOR А PELEAR CARRY 
0858 EDS2 1944 SEC  HL.DE SUBTRACT 
065A ҒАЗ5ҒОВ 1945 JF — m CLIPA tJURP IF AINUS 
0850 СВВ1 1946 KEG QC ;CLEAR BIT O 
ОВР 79 1947 CLIPS? LD ALC РбЕТ C 
0860 DEQU 1948 іп CO РС1ЕАК SUCCESS 
DBá2 — Cb48 1949 BIT 1,Рр ;TEST CASE 
| 09545 2014 1950 JR NZ, CLIPS + JUMP IF SET 
THE NEW RELIABLES 0856 СЕ40 1951 PIT Urb ;TEST CASE 
0868 200% 1952 JR — NZ.CLIPS FJUMP IF NOT SET 
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Listing I continued on page 242 


_ COKIPUTRONICS: 


YTHING FOR YOUR TRS-S80 eee 


TRS 80 In в trademark of the насо Shack Divinian of Tandy Corparatian 


1980 INCOME TAX PAC 


Completely Revised ж Latest Tax Tables ж Fully Tested ж Complete Manual and Documentation 
ж ж The New Version Of The Income Tax Pacs Are Full Of Error Catching Codes ж ж 
ж ж Making It Impossible To Make An Error ж ж 
— Follow The Simple Step By Step Procedure That Makes Tax Preparation Simple — 


[LL E EEEE oo дашапсссғ шаш» kar INEO RD = DI 4 
[ ж INCOME TAX PAC A | * INCOME TAX PAC B | 
FOR LEVEL I| 16K FOR LEVEL II with or without Printer, Cassette or Disk. Has al! leatures 
е DOES FORM 1040 and 1040A cf Income Tax А PLUS, 
е SCHEDULE A ITEMIZED DEDUCTIONS | e WORKS WITH LINE PRINTER 
* SCHEDULE 8 INTEREST and DIVIDENDS e FORMATS FORM 1040 and 10404 FOR TRACTOR FEED FORMS 


* OUTPUT TO VIDEO DISPLAY е SCHEDULE C INCOME FROM A PERSONALLY OWNED BUSINESS 
* SCHEDULE C TAX COMPUTATION е FORM 2106 EMPLOYEE BUSINESS EXPENSE 
unnm cm | Sea Pc) “Шаа нас SS LLL А” 2 OG 


в FORM 1040 (LONG FORM) 


FORM 1040A (SHORT FORM) 

: FORM 2106 EMPLOYEE BUSINESS EXPENSE Ж Ж PROFESSIONAL жж 
« FORM 2440 DISABILITY INCOME EXCLUSION 

e FORM 2441 CREDIT FOR CHILD AND DEPENDENT CARE EXPENSES INCOME TAX PAC С 

* FORMS 3903 MOVING EXPENSE ADJUSTMENT 

e FORM 4797 SUPPLEMENTAL SCHEDULE OF GAINS AND LOSSES 


e SCHEDULE А ITEMIZED DEDUCTIONS 

е SCHEDULE В INTEREST AND DIVIDENDOS 

е SCHEDULE C PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION 
• SCHEDULE D CAPITAL GAINS AND LOSSES 

e SCHEDULE E SUPPLEMENTAL INCOME SCHEDULE 

€ SCHEDULE С INCOME AVERAGING 

« SCHEDULES R & RP-CREDIT FOR THE ELDERLY 


e SCHEDULE SE-COMPUTATION OF SOCIAL SECURITY SELF-EMPLOYMENT ТАХ 


FOR MODEL | (32К) or MODEL li (64K) . SCHEDULE ДЕ ТАХ COMPUTATION 
WITH 1 OR MORE ә OUTPUT TO VIDEO OR LINE PRINTER 
DISK DRIVES « FORMATS FOR TRACTOR FEED OR INDIVIDUAL FORM FEED PRINTERS 


= AUTOMATIC MEMORY STORAGE FOR INCOME TAX PREPARERS 
е INSTANT LINE CHANGE 
iLL SPECIFICATIONS SUBJECT TO CHANGE „винт IN ERROR CHECKING 


* A COMPLETE LINE OF NELCO TAX FORMS 


‘COMPUTAOMICS: NEW TOLL-FREE | irren FEDERAL and STATE FORMS | 


e 2 OR MORE PART FORMS 


50 N. PASCACK ROAD ORDER LINE iplis io esc ыы 
PLEASE SEND ME: (800) 431-2818 * All orders processed within 24-Hours 
O INCOME TAX РАС A (S19 95) * 30-Day money back quarantee on all Software 
О INCOME TAX РАС B (549 95) x Add $2.00 for shipping in UPS Areas 
C) PROFESSIONAL INCOME TAX РАС C ($99 95) * Add $3.00 for C.O.D. or NON-UPS Areas 
O MODEL |) PROFESSIONAL INCOME TAX РАС C (5199 95) ж Add $4.00 outside U.S.A., Canada & Mexico 
CREDIT CARD NUMBER __ EXP DATE nm чы 

HOUR <> 

SIGNATURE 24 ORDER 
МАМЕ ААА e» LINE 


(914) 425-1535 
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Circle 155 on inquiry card. 


Listing 1 continued: 


084^ FEOA 1953 CP 10 ;iTEST IF 10 
ks em all 0840 2820 1954 JR — Z.CLIP8 :JUMP IF EQUAL 
S ос OE&E 1822 1955 Jk — CLIFS9 ; JUMF AROUND 


pe 70  FEOS8 1954 CLIPS: CP 8 ;TEST IF 6 
f t d live "E 1957 JR — Z.CLIFB ;JUMF IF SO 
or as er e ry. 0874 БҒЕОВ 1958 СР 11 ТЕЗТ IF 11 
0875 2618 1959 JR — Z.CLIFB ;JuMP IF 50 
No hidden charges. Prices include delivery. 0878 1818 1940 048 сыре =з аи 
087C 200A 1942 JR — NZ;CLIP? ; JUMP IF SET 
VIDEO TERMINALS 087E ҒЕП2 1943 CF 2 ;TEST IF 2 
VT 100 DECSCORG.. cscs Ф 1695 онна 280C 194% JR — Z,CLIFS »JuUMP IF 59 
VT132 ОЁСсореё.............—.ы=— rhet. 2285 0882 ҒЕПЕ 1945 CE 14 ;TEST IF 14 
АОМ-ЗА (dumb terminal} sees “ 0884 2808 1946 JR — Z.CLIPB ; JUMF IF 50 
ADM-3A* (dumb terminal) ................. * DB86 X 1804 1967 JR CLIP? : JUMP AROUND 
ADM-31 12 page buffer) esser ” 0888 FEOS i948 CLIP?7: CP 5 TEST IF 5 
АОМ-42 (8 page buffer avail.) .............. * 068A 2002 1969 JR WZ ,CLIFE ; JUMP IF NOT SO 
1410 iHazaltine dumb terminal) ......... » OS88C 1804 1970 JR CLIP? JUMP AROUND 
1420 (dumb terminal) „екент 086E ОЕП} 1921 СЫР: LD Cel ІБЕТ SUCCESS 
1421 (Cansul 580 & ADM-3A comp.)... 0890 1902 1972 JR — CLIP10 ; JUMP AROUND 
1500 (dumb terminal) — 0вВ%2 DERO 1973 CLIP?: 10 CD CLEAR SUCCESS 
1510 (buffered .......... — “OME 0894 01 1974 СІІРІ0: POP ODE RESTORE D AND € 
1520 (buffered printer port) ............... 1395 | 0695 E1 1975 POP HL :RESTORE H AND L 
1552 (V T-52 compatible) eene 1350 08968 FDE1 1978 РОР ІТ F RESTORE IY 
ЗОО BAUD TELEPRINTERS 0898 F1 1927 РОҒ ағ RESTORE АҒ 
LA34-DA DECwriter IV ...........—. e _ 1045 0897 С? 1978 КЕТ i RETURN 
LA34-AA DECwriter IV Lees, 1295 192% |: APA 
Teletype 4310................... қитығына 1085 рар ; GETBLEK XxukxxkxxAXXNMENXHEHHEAMHMANNNHMANANMANXSIYETAWVNENNNXNN 
LE NEN NN dE нане = 1982 ! GETBLK KEADS @ BYTES OF DATA AND FLACES THE DATA 
+ -AA-RREADdOASA- R64 dk 644-6 & 4 җеза е ARR па i g вз ? 5 Т А R T I нб А Т HL ^ 
Diablo 1640 RO 3085 1984 |! 
‚ 3285 1985 + CALLS FETCH 
Diablo 1650 RO .................ӛ.-емезеек» 31865 19685 : 
Diablo 1650 KSR ..........................._.. . 3385 1987 +: CALLED BY LCRAM 
Ті 743 (portable) .............................. 1190 198B : LSUR 
TI 745 Ilportabie/built -in coupler) ....... 1585 198? ; LSTA 
ТІ 763 (portabla/bubbis mamory) ....... 2690 1990 : 
ТІ 765 (port/bubble mem/b-i coupler) . 2895 1991 : REGISTERS ^ (бата) 
600 BAUD TELEPRINTERS | 1992 ; B (COUNT) 
TI 825 АО impatt .........................г.е е | 1993 i H ( POINTER) 
ТІ 825 КЕН impact .......................... 1998 ; L (POINTER) 
Ti 825 RO Pkg ачи алана »RASSELASPOCJPS 32 408 4-769 1995 : 
ті 825 KSA Рка................................... 1895 vts i 1/0 NONE 
T , 
Lean RAUD TET EERINTERS s 1998 i ereucrunes м 
ao Co террана T 089A — CDEDDOI 2000 GETBLK: CALL FETCH FCALL FETCH 
ТІ 785 (port/built.in = == pp 2395 0890 77 2001 LD ¢HLd-A ;SAVE THE DATA 
TI 787 ipery/invernal m um. ame т... diim Obst 23 2002 INC HL :IMCKEMENT THE POINTER 
Ti 810 RO ; жин O99F 05 2003 DEC B ; DECRENENT THE COUNT 
IPEE? .............шшзсеенен, TBDO OBáO  20F8 2004 Jk — N2,GETELK : JURP JF NOT DONE 
TI 810 RO FEL aT UR RE ampi iin „ 2047 ОВА? с? 2005 ВЕТ ; RETURN 
ТІ 820 KSR impact ............................... 1895 арпа: 
TI 820 KSA PRG. ........................... en 1995 SOO? t: GUSER XREXEXXXKKKANKVNMNKKXRAXEWHAKINZKNKXXRKXAARUVXKMKTKRE 
FH НОК. eerie tivo vidi 1008 +; 
ТІ 820 RO Pkg, ......... 2009 ; GUSER J&E THE DEFAULT GRAPHICS SUPKOUTINE WHICH 15 
2400 BAUD 2010 : THE DUMMY CALL FORM THE РКІМІТІУЕ CALL. GUSER SIMPL. 
Ostaproducts M200 (2400 baud) .......... 2595 2011 +; RETURNS, 
DATAPRODUCTS LINE PRINTERS сї? i 
B300 (300LPM band} 2013 >; CALLS NONE 
8600 (GOOLPM bandi ............ e. d 2014 l 
2230 (300LPM агсит)......................... . 7723 EF ; CALLED EY CALLS 
2260 (GOOLPM drum) ............... ess 9614 i ; 
2290 (900LPM drum] iesus, 12655 M i ней. — 
ACOUSTIC COUPLERS ive 2 dub — 
ДІ) А242-А (300 baud orig.) 242 2020 ; 
A/J 247 (300 baud orig.) 315 2021 f STRUCTUKES NONE 
АЈ) А0342 (300 baud orig./ank] ........ 306 2022 + 
A/J 1234 (Vadic compatible] .......,.... 595 0843 Во 20231 GUSER: DEFE 128 :RETURN FROM GRAPHICS 
Af) 1245 (300/1200 Bell comp.) sonna 695 2024 1 
MODEMS 2025 ; PEEK 9XXEXEEKXXEXAXXEXHXEKRKEXXERXEXNKERRKXERXXEXEXXERNXEXEXNEKXEEK 
GDC 103A3 (300 baud Вей! ............... 395 2026 3 
GDC 2025/Т (1200 baud Бей) 655 2027 3 PEEK READS DATA FROM А PIXEL. ҒЕЕК FIRST SETS A READ 
GDC 212-A (300/1200 beud Bell) .......... 850 2028 ) FLAG. CALLS PIXEL. THEN RETURNS. PEEK EXFECTS THE 
АП 1256 (Vadic compatible)... 825 2029 +; PIXEL TO BE AT XY. THE COLOR JE KETURNED ІМ а. 
CASSETTE STORAGE SYSTEMS PX 1 m HEEL 
Techtran 816 (store/forward) .................] 050 2032 ; 
Techtran 817 (stare/forfspeed up) ........ 1295 2033 +: CALLED BY RFIX 
Techtran BiB (editing) ............................ 1796 2034 ; 
Techtran 822 (dual) ............................. 2296 2035 + REGISTERS А {COLOR RETURN) 
МЕЕ 5000 (editing) .............................. 1495 2038 : с (READ FLAG) 
FLOPPY DISK SYSTEMS 2037 : 
Techtren 950 (store/forward) ............... 1395 2038 + 1/0 МОНЕ 
Techtran 951 (editing) ........................ 1995 ed —Ü ине 
$ 
Please cal! for quote, 2051 3; 
i DBAS OEDI 2042 PEEK: LO Gel БЕТ READ FLAG 
GaAs СОААОӘ 2043 CALL PIXEL iGET THE DATA 
ава? CF 2044 RET  КЕТШЕН 
2045 3 
E 2046 ? FIXKEL *uXxxdudsukxexauuaWExNNXAHANNXKXMNAXMIXA&IAMAG XX XXXX 
А Е н қ 2042 ; 
ase i Ng Specialists & Distributors 2048 ; PIXEL MAPS THE USEK COOROIMATE DATA TO THE PHYSICAL 
reat Neck, New York/Cleveland, Ohio. 2049 1 SYSTEM. THIS IS PERHAPS THE MOST COMPLEX ROUTINE IN 
n ' 
N.Y.: 516/ 482-3500 & 212/895-7177 2050 ! THE FIRMWARE. AND 15 THE ONLY ROUTINE THAT MUST 
800/645-8016. Ohio: 216/464-6688 ae PM іа 
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DEALERS: By now you know that it takes..... 


SOFTWARE 


| TO SELL 


COMPUTERS 


and International Micro Systems can provide you with the largest selection of quality business 
applications ever developed for the microcomputer industry. 


If you are just looking for a G.L., A/P, and Payroll, you can find them in a dozen ads in this 
magazine. But thers's a much bigger market for micros out there than that. Where can you find a 
fully interfaced Wholesale/Retail Distribution System? How about Manufacturing inventory 
Control including Production Scheduling & Control. See that one anywhere else? Maybe your 
market is Medical/Dental and IMS has the full systems there too. You can't sell computers 
without software and IMS has the finest selection of software available for you. Each system has 
been developed by the IMS professional staff and we support what we sell. 


But thats not all. international Micro Systems has the strongest dealer marketing plan in the 
industry. With our..... 


$245 Dealer Demo System. 


we put all the software shown below in your office or store ready to demo to your prospects and 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a call or drop us a card and let us show you what selling business systems 
should be all about. 


Financial Systems Wholesale Distribution System 
GL, А/Р, А/Н Purchasing & fieceiving 
Payroll inventory Control 
Cash Receipts/Disb. invoicing & Receivables 
Job Costing Salesman Comm. Reporting f 
Mailing List Mgmt. Backorder Management ! 
Medical/Dental Manufacturing Inventory Control [ 
Office Scheduler Finished Goods Inventory Mgmt. 
Patient Billing & A/R Parts Inventory Mgmt. анат "Ы 
Insurance Forms Parts Purchasing & Receiving 


Governmental/Education a Bill of Material 
Student Яесога Keeping Production Scheduling 
and Scheduling 
Fund Accounting 


N 
ST SAAT ITE 


ICRO For details on our demo special, contact us at: 


8425 Quivira Road, Lenexa, Kansas 66215 
Q YSTEMS 


Phone: (913) 888-8330 


Circle 158 on inquiry card. BYTE Jamuay 1900 243 


Circle 157 on inquiry card е 


SUPERBRAIN 


Listing 1 continued: 


£C A EE ды” 2051 з BE MODIFIED IF SYSTEM II IS USED. PIXEL FIRST 
um 2052 1 DETERMINES WHAT DISPLAY DENSITY IF USED, AND TF THE 
2053 : OPERATION IS READ OR WRITE. THE PHYSICAL ADDRESS 
2054 : OF THE PIXEL 15 ПЕТЕКМІНЕО, THEN THE BIT ADDRESS 15 
2055 : MAPPED OUT. PIXEL DEALS MITH THE PIXEL AT XY, THE 
2056 +: READ FLAG IN REGISTER С. AND EXPECTS/RETURNS THE 
2057 + COLOR IN REGISTER A. 
2058 + 
2059 ғ CALLS NONE 
Y 2040 ; 
— T me А 2061 + CALLED BY PORE 
= | 2082 } PEEK 
im EM WEN 2043 ; 
4 e = 2044  ; REGISTERS A (COLOR, FLAGS) 
| 2065 } С (FLAGS, TEMPORARY} 
lom 25. сше со e ды 2045 т D CIERPORARY) 
| әш йыл Ж А Е (TEMPORARY) 
32K or 64K (Double or Quad Density units E : MD. 
available). Uses two Z-80 CPU's. Commercial- 2049 1 L (POINTERO 
type terminal with 12" monitor. Dual double 2070 i 1x LINDEX) 
density тіпіНорріев. Over 350 kilobytes of 2071 3 IY (INDEX) 
storage [twice that with quad density drives). 2072 : 
Two serial RS232 ports, 1/0 ports standard. ccm + 1/0 NINE 
Expandable with optional S-100 S-100 inter- „АЖ. 
face. Comes with CP/MTM 2.2 operating sys- м и eem a 
tem. MiniMicroMart includes BASIC intar- 2022 1 ODR14 (DISPLAY FORMAT) 
preter and can supply a wide range of CP/M 2023 1 REFRESH RAM 
Development and Application software. 2079 ; 
ОВАА ЕРЕ 2080  FIXEL: FUSH lY SAVE IY 
w/32K Double Density, List $2995. $2686 | овас Es 2081 PUSH HL ISAVE HL 
/64K Double Density, List $3345 2893 | 0680 05 2082 FUSH DE SAVE DE 
wW ou sity, | 4... ОАЕ FS 2081 PUSH AF :SAVE АҒ 
w/64K Quad Density, List $3995 ...... #3595 | osar  DD7EOE 2084 LÐ й, OXGDR14) :GET DISFLAY FORMAT 
i ; | 09887 ЕАЕО 2085 AND 211000008 MASK ALL BUT TYP 
Sek SPC ази ҮШН................ ЖИН ObB4 ЕҒЕОО 2086 CF о 064 X 66 7 
Weed 2000 2087 JR — 2.РІХҒІП :JUMP IF SO 
| | OEE  FECO 2086 cr 11000000E 2128 X 128 7 
INTERSYSTEMS О8ВА — CA4209 2089 JP — Z.PTXELA БІЛІНЕР TF 50 
O6bb FELEO 2090 (t 141000006 2254 X 192 7 
OSBF  CAB7D? 20921 JP О Z,FIXELC :JUMP Ts uo 
formerly ITHACA AUDIO OBC? | C39CUO0 2092 JF ХЕКЕ IERKOK OTMLRNISE 
0805 002Е01 2093 PIXELŮ: LD — A.CIX9GDRI) ВЕТ Y 
0868 2F 2094 Ch PLOMPLERENT 
09С9 47 21195 0 на FLOAD H 
OCh сылп 2094 SRL H SHIFT 
usec — CBC 2097 SRL H SHIFT 
DEEL  DDSEDO 2098 LU — 1, COXS6DRO0) :LoAD Y 
0801  CB31C 209% SRL H SHIFT 
| бері — tbID 2100 RR ^L РӨҢІРТ 
080% cesc 2101 SRL H 1SHIFT 
| 0807  Cb1D 2102 Rk L ТЕНІРІ 
‚ | 0809 — CB3C 2103 SRL H ?SHIFT 
DPS-1, List $1795 OLDE CEAD 2104 kk L ;SHIF1 
е 0800 Cesc 2105 SRL H ;SHIFT 
Call for Price! OGD? Свір 210% к L VEHIET 
^ 24 
The new Series Il CPU Board features а 4 MHz m E э "m P A "ұлы eee 
s 1 р 4 
2-80А CPU and a full-feature front panel. 20- | gases | 002Б00 2109 LO А, (I X+GDRD) ЕТ X 
slot actively terminated motherboard, with 25 | ones canc 2110 AND 000011008 MASK ALL BUT 2 BITE 
amp power supply (50/60 Hz operation, incl. | ogen — cearF 2111 SRL A ?SHIFT 
68 cfm fan). OBEC CEIF 2112 SRL A SHIFT 
COMPLETE SYSTEM with InterSystem 64K | baro бе 2114 IK T PIXEL? i JUMP JF ROT SET 
RAM, О Board w/priority interrupt and 08F2 4F 2115 LO C.A :LOAD C E 
double density disk controller board. Full t-year | osf3 Fi 2116 FOF АҒ IRESTORE А 
warranty, List $3595 0BF4 FE 2117 LO ArtHLd ІЗЕТ PIXEL 
O6FS СВА] 2118 BIT UC CRECH LSB 
08Ғ7 2804 2119 JR — Z.PIXELI : JUMP IF ZERO 
08Е9 | ГР2? 2120 RLA А SHIFT A 
ORFE СВ27 2121 SLA A SHIFT А 
HEWLETT-PACKARD ОЕЕО CRAY 2122 PIXELI: ВІТ 1.6 TEST NEXT EIT 
ORFF 2808 2123 JR — Z.PIXEL2 ;JUMF ТЕ ZERO 
0901 СЕ27 2124 SLA А PEHIFT 
0903 СР27 2125 SLA A ;SHTFT 
0905 Ce2? 2124 SLA A SHIFT 
0907  CB27 2127 SLA A SHIFT 
0%09 ECO 2128 PIXEL?! AND 110000006 IMASE ALL ELSE 
070B DI 2127 POP ОЕ RESTORE DE 
0vOC Е1 2130 РОР HL FRESTORE HL 
0900 FDE1 2131 POP IY RESTORE IY 
OyOF С? 2132 КЕТ i RETURM 
0910 4F 2133 PIXELS? LO CPA ISAVE DATA 
0911 F1 2134 РОР AF Р КЕСІОКЕ COLOR 
0912 1&ЗЕ 2135 LD  0.0D111111B TLOAD A MASK 
05171 — E&CO 2136 ANO 11000000р ;M^SK COLOR 
09184 CB41 2137 BIT DÈ TEST READ FLAG 
0516 280A 2138 JR 2, PIXELS JUNF IF NOT SET 
091А СЕЗЕ 2139 SRL A ;SHIFT 
091C СЕМ 2140 SkL A :5H1FT 
F.O.B. shipping point. All prices subject to change end ай | 091E — F5 2141 PUSH AF SAVE АР 
offers subject to withdrawal without notice. Advertised prices | ролі  ?ñ 2142 LU AD IGET THE MASK 
are for prepaid ordera. Credi card and С.О.О. 2% higher. 0920 ПЕ 2143 RRCA ZROTAIE RIGHT 
C.O.D. may require deposit. 0921 0 2144 ЕКСА :КОТАТЕ RIGHT 
— WRITE FOR FREE CATALOG — 0922 57 2145 LD eA RESTORE THE MASK 
" мац De23 F1 2146 POP АГ RESTORE AF 
MiniMicroMart 0924 Сел 2147 PIMEL4: BIT LC 7TEST LSA 


Listing 1 continued on page 246 
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Syracuse, NY 13203 (315) 422-4467 


rs i RAM, ТД NIE 


н il hi 


ГЕ [=a E 


JA TT 
| m 


de ҮҮТ 


Why Not the Best? 


| и amuse 4 


А: kc i ] 
a By WE |; 


By | 


32K Board Pictured Above 


From The Dynamic RAM Company. 


2MHz 4MHz 
16К— $249 $259 
32K —$375 $395 
48K —$500 $530 
64K —$625 $665 


We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds ol 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 

Circle 158 on inquiry card. 


Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$160-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 


Low power consumption keeps 
your computer running coo! and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+8V @ 
300ma, +16V @ 150ma and 


— 16V @ 20ma). Boards with 
additional memory typically 
Increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! If 
you’re interested, also ask for a 
catalog on our 28000 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station А, Champaign, IL 61820. 
(217) 359-8010 


Central Data 
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NO FRILLS! 
NO GIMMICKS! 
JUST GREAT 


DISCOUNTS 


MAIL ORDER ONLY 


ATARI 800 


Personal Computer 
System ... 


NORTHSTAR 


Horizon 1132K .........234900 
Horizon ll Quad ,...... .279900 
Horizon 84K .........299900 
Horizon Quad 64K...... 339900 


TELEVIDEO 
912............7 4900 
920............29900 


HAZELTINE 


1420 ........... #9500 
1500...........84900 
1510. ........104900 
1520. ‚..122900 


OKIDATA 
Microline80. ,.......... 69900 


SOROC Technology 


0 120..........09900 
IQ 140. 


CROMEMCO 


System 3 ...... 989500 
Z2H ......799500 


INTERTEC 


Superbrain 32K ........249500 
Ѕирегргаіп64К........279500 


DECwriter IV 
LA34 . 


TEXAS INSTRUMENT 


810 Multi Copy 
Impact Printer ....... 149900 


We maet or beat any advertised prices! 


.. 579900 


+ = = * À ч ь d 


Mosi цет5 in Stock lor mmegiate delivery 
Ғагіюгу sealed cartons Full manufacturer s guarantee 


DATA DISCOUNT CENTER 


Box 100 135-53 Northern Blvd. , Rushing, N.Y. 11354 
Visa ә Master Charges N Y S. residents ado Sales Tax 
SmppingF OB NY 


Phone Orders Call 212-465-6609 
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0924 
0923 
0”2й 
092С 
062Е 
0930 
0931 
0932 
1933 
0934 
1935 
0934 
0937 
0938 
0739 
0934 
D?3E 
0?3C 
0930 
073E 
093F 
0951 
0752 
0945 
0946 
0257 
0949 
094C 
0%4Е 
0950 
0952 
095 
0955 
0958 
0%5В. 
0%5Г 
OFSF 
09651 
0743 
09695 
0967 
0958 
Qv69 
Dv 6A 
09 6C 
076Е 
0970 
0972 
0974 
0976 
0978 
0974 
092С 
0??Е 
0980 
09В1 
0962 
OFB4 
0585 
09Ва 
0987 
0989? 
O?RE 
0930 
09 BF 
09971 
nova 
0994 
OFFS 
OF76 
0997 
09%9В 
OFT? 
099В 
0590 
OPE 
09А1 
09^3 
OPAS 
OF KE 
OFA? 
0748 
DFA? 
UFAA 
0%АБ 
OFAC 
OFAD 
OFAE 
ОТАР 
0980 
П%В1 
09Е2 
0963 
0984 
09786 
0987 
OFEA 


2010 
CB3F 
СЕЗЕ 
СЕЗЕ 


FDE1 


DD7?EO1 


2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
2154 
2157 
2158 
2159 
2160 
2141 
2162 
3163 
2164 
2165 
2185 
2167 
2168 
2159 
2170 
2171 
2172 
2173 
2174 
2175 
2176 
2177 
2178 
2179 
2180 
2181 
2182 
2183 
2164 
2185 
2186 
2187 
2188 
2189 
2190 
2191 
2192 
2193 
21%4 
2195 
2196 
21?7 
2198 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
2213 
2214 
2215 
2216 
2217 
2216 
2219 
222D 
2221 
2222 
2225 
2224 
2225 
2226 
2227 
2228 
222% 
2230 
2231 
2232 
2223 
2234 
2255 
22356 
2237 
2238 
2239 
2240 
2241 
2242 
2243 
2264 


PIXEL»: 


PIXELS! 


PIXEL! 


PIXELS? 


FIXEL?: 


FIXELA: 


PIXELE: 


PIXELC: 


Z:;FIXELS 


(HL? À 
DE 
HL 
1Y 


As (1Хх4650К1) 
HA 


+ 


L.CIXSGDEQ) 


ГЕГЕГЕ 


ОЕ, RBOTTON+2049 
HL OE 

А. CIX+GORO >} 
000001106 

А 

Q.cC 

ZePIXEL? 


BD, DOLLIALIE 
110000008 
D.C 
Z,PIXELA 

в 


А,(ІХкірБі) 


ІЛМЕ IF ТЕКО 
¡SHIFT 

iSHIFT 

SHIFT 

SHIFT 

ISAVE АҒ 

ПЕТ TRE MASK 
ROTATE RIGHT 
FROTATE RIGHT 
ROTATE RIGHT 
ROTATE FIGHI 
7GET THE NASK 
;SREETOKE AF 

: SAVE MASH 
GET CATA 
ПАЗЫ THE OLD 
FAHD DATA 
;SAVE PIXEL 
:KESTORE OE 
RESTORE HL 
sRESTORE 17 
RETURN 

LOAD Y 
:;COnPLERENT 
t£LOAD H 
SHIFT 

LOAD X 
SHIFT 

iSHIFT 

FSHIFT 

iSHIFT 

i SHIFT 

! SHIFT 


FLOAD BASE ADDRESS 


ADD OFFSET 
СЕТ X 


МАБК ALL BUT 2 EITS 


t SHIFT 

TEST LSE 

:JUMF IF NOT SET 
ТБАЧЕ А 
;RESTORE А 

%БЕТ FIXEL DATA 
TEST NEXT BIT 
$i JUMP IF NOT SET 
SHIFT 

SHIFT 

{ТЕСТ NEXT BIT 
t JUMF TF МОТ SET 
t SHIFT 

SHIFT 

¿SHIFT 

S SHIFT 

FAND ALL ELSE 
%КЕСТОКЕ DE 

t RESTORE HL 
RESTORE IY 

: RETURN 

: RESTORE А 
RESTORE STACK 
IGET IHE MASE 
;MASK ALL ELSE 
ІСНЕСК LSE 

; JUuMP IF ZERO 

: SHIFT 

t SHIFT 

tSaVE АҒ 

ПЕТ THE Ms 
ROTATE RIGHT 
PROÓTATE RIGHT 
TRESTORE THE MASK 
RESTORE THE NASK 
ІСНЕСЕ NEXT BIT 
:.JUuMP ІС ZERO 

: SHIFT 

? SHIFT 

: SHIFT 

SHTET 

SAVE AE 

РЕТ ІНЕ AASK 
;ROTATE RIGHT 
*ROTATE RIGHT 
TROTATE RIGHT 
ROTATE RIGHT 
ЗЕ THE MASK 
PRES TORE AF 
FSAVE А 

7GET ҒІХЕ( DATA 
;HASK THE OLD 
70R WITH E 
SAVE PIXEL 
FRESTORE DE 
:КЕЕТОКЕ HL 
;RESTORE IY 

З RETURN 
ТАОМЕ Y ТОА 
: COMFLERnENT 
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тт interpretive 


Languages 


| 
| 


R. С. Loeliger | 


Threaded languages (such as ЕОКТН) are an exciting new class of languages. They are compact 
and fast, giving the speed of assernbly language with the programming ease of BASIC, and com- 
bine features found in no other programming languages. Ап increasing number of people are 
using them, but few know much about how they work. Is a threaded language interpreted or 
compiled? How much memory overhead does it require? Just what is an ‘‘inner interpreter?" 
Threaded Interpretive Languages, by К. С. Loeliger, concentrates оп the development of an 
interactive, extensible language with specific routines for the ZILOG 280 microprocessor. With 
the core interpreter, assembler, and data type defining words covered in the text, it is possible to 
design and implement programs for almost any application imaginable. Since the language itself 
is highly segmented into very short routines, it is easy to design equivalent routines for different 
processors and produce an equivalent threaded interpretive language for other development sys- 
tems. If you are interested in learning how to write better FORTH programs or you want to design 
your own powerful, but low-cost, threaded language specific to your needs, this book is for you. 


Ж і / il D and ms Lor a a ни! B1 
DORKS arc ауа! € [rom BY 
v dp | м Books or your local computer store ISBN pti 
B i 
Please send ________ copies of Threaded Interpretive Languages 
Name Title Company 
Streel City State/Province Cade 
Call TOLL FREE: 800-258-5420 Check enclosed in the amount of $ 
or Mail To: Bill Visa Bill Master Charge 
- Card No. |... 
PUTE Exp. Оше . 5. 
БІР 70 Main St. Add 75¢ per book to cover postage and handling. 
2! ҮШ Peterborough, NH 03458 Please remit іп U.S. funds or draw оп a U.S. Bank. 


Circle 160 оп inquiry card. 


The System Х8000 MICRO-MINI'* based on 
the 18-Ый Zilog 28000 processor is available 


for Immediate delivery. 


FEATURES (partial lisi} 

a Zilog 28000 CPU 

е Intel Multibus compatible 

е Unique memory management system 
allows up to 16 megabytes of memory 

е Optional 9511 arilhmetic processor 

® B-level vectored + non-maskabie interrupts 

е Two programable timers 

ә On-board monitor ROM option 


е Full “Multimaster” capabilities allow multipte 


processors and/or OMA devices on the 
sama bus 


e Flexible and/or hard disk controller 

% Powerful disk-based operaling system 

е Memory boards: 16K, 32K, 46K, 64K, 96K, 
128К 


е 15-510! backplane 
* Heavy-duty switching power supply 
е Industrial quality throughout 


Prices start from $998. System discounts. 
Сай for prices on complete custom systems. 


SYSTEM X9020 


(CPU Manual $19.95) 


$4195* усл” 


QYSTEM FEATURES іреліші ін!) 

Pasca! MICROENGINE™ X 8000 

* 18 bit P-ende CPU 

* 64% bytes RAM/Full ОМА 

* Floppy dak conirolter (88 or 05) 

e Floating pon hardware (IEEE slendard) 

© Syttem solmwarp with enhancements 

* 290, 2 parail ports 

a Pascal compiler Lexi editors, Гір manager, 
CPU & memory diegnoebcs, symbolic Pascal debugger. 
unka. utiles and more 

Floppy Olek Drives (2) 

* 1M combined memory 

ғ Double danpty, ngit mitted 

е Шалбан B^ diskelius 

е Bms теск to track 


$900* 


With CPU 


MODEL X-920 
DISPLAY/EDIT TERMINAL 


"LIMITED TIMF cash price. 10% DOWN guarantees 


Priority. Master Charge & VISA cards accepted. 
System discounts 


ADM3A+ plus AG graphics (512x258)...$1995 


NEC Spinwriter 5510 or 5530 w/trac ..... 
Anadex DP-9500 printer (GOdpl)............ 


Х-912 CRT (less 18 funcilon keys) .......... 799 
P-E 550 CRT ("Валїат!')......................... 740 
Slemens standard 8" drive (ss/sd-dd) .... 399 


312 684-3183 
m COMPUTEX 


Microcomputer Systems 
A790 Отена, Chicago, IL КЗ? 
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078В 
098С 
098Ғ 
OFCl 
09С3 
arcs 
09c? 
OFC? 
0%9С8 
ÖCE 
09СҒ 
0%02 
0905 
0902 
0908 
0909 
090А 
DFDE 
0900 
D*DF 
DFEL 
09ЕЗ 
O9ES 
09E?7 
D9E9 
DEBE 
OFED 
OTEF 
OFF 1 
OSFS3 
OFFS 
OFF? 
П?ЕВ 
DFF? 
09FE 
OSFC 
DYF 
09ҒЕ 
ОАОП 
0^D2 
DADA 
0^04 
0408 
OAD? 
САСА 
олор, 
üAOQC 
и 
OAOF 
(^11 
ÜA^t1i 
GAIL 
DALA 
OAL? 
OAL 
0429 
DALA 
OALE 
0810 
CALF 
ПА? | 
ün?3 
OAZS 
алау 
DA2S 
042% 
DAZA 
DA2B 
DA2C 
0420 
QAZE 
ОА2Ғ 
0430 
0А31 
DATS 
0423 
0434 
OASIS 
0436 
QA38 


&? 
р08Е00 
CB3C 
CE 1D 
CB 3C 


FDE1 


2245 
224% 
2247 
2248 
2289 
2250 
2251 
2252 
2253 
2254 
2255 
225% 
2257 
225B 
2259 
2260 
2281 
2242 
2263 
2264 
2265 
2266 
2247 
2268 
2269 
2270 
2271 
2272 
2223 
2274 
2278 
2276 
2277 
2278 
2279 
2280 
2281 
2282 
2283 
2254 
2285 
2286 
2287 
2288 
2299 
2290 
2209] 
2292 
2292 
2294 
2295 
22746 
229? 
2298 
2299 
«43100 
2301 
2302 
2303 
2304 
2305 
4306 
2417 
#308 
230% 
2310 
2311 

2312 
2313 
23814 

2315 
231% 
2317 
2318 
2319 
2320 
2321 

2322 

2323 
2324 

2325 
2326 
2227 
2328 
2329 
2330 
2331 

2232 

2334 
2334 

2335 
23316 
2337 

233B 

2339 

2340 

2341 


PIXELD: BIT 


PIXELE: BIT 


PIXELF? AND 


PIXELG: LD 


FIXELH: BIT 


FIXEL1* BIT 


FIXELJ: LD 


= та Up аз че ща әл чу аз аб шщ ән чї за Фе че чиш 


1Хх%80К0) 


DE,RBOTTOM-2048 
HL «DE 

А, CIX*BORO) 
000001118 
0,С 
ZiFIXELG 
TI. 

AF 

А, (HL? 

0С 
Z:PIXELD 

ё 

i.c 
2,PIXELE 

A 


A 

ZC 
ZiPIXELF 
A 

А 

^ 

А 
100000008 


0,01111111B 
100000006 
üC 
ZePIXELH 

A 

AF 

A»D 


DrA 

AF 

1,C 

2 .РІХЕЕІ 
^ 

h 


A.D 


О.А 

АЕ 

2,С 
Z,PIXEL.I 


a 
й 
һ 
А 
А 
A.D 
D. 
АҒ 


С,А 
Ae CHL) 


7SAVE IN H 
iGET X 
ІЗНІҒТ 
‘SHIFT 
1 SHIFT 
SHIFT 
SHIFT 
;SHIFT 
FFOINT TO BOTTOM 
ADD OFFSET 

IGET X 

TRASK А 

ІТЕБТ 158 

ІТЕБТ РОК READ 
11020 с 

iRESTORE А 

GET PIXEL 

TEST LSB 

: JUMP AROUND SHIFT 
SHIFT А 

TEST МЕХТ BIT 

:; JUMF AROUND SKIFT 
ҰБМІҒТ А 

SHIFT А 

¿TEST NEXT БІТ 
7JUMP AROUND SHIFT 
‘SHIFT А 

sSHIFT A 

SHIFT A 

SKIFT A 

ІНАӨК ALL OTHERS 
ІКЕБТОЕЕ be 
RESTORE HE 
RESTORE JY 

i RETURN 

іБАМЕ САТА 

*GET COLOR 

LOAD THE MASK 
IMASH ALL ELSE 
TEST LSE 

ШЕР AROUND SHIFT 
‘SHIFT 

ЗАМЕ AF 

GET THE MASK 
ROTATE RIGHT 

: ПЕТ THE MASK 
RESTORE АҒ 

7 TEST NEXT BIT 

;: JuMP AROUND SHEET 
SSHIFT 

SHIFT 

САУС AF 

ЕГ IHE MASE 
;KOTATE КІСЕ! 
:КОТАТЕ RIGHT 

(GET THE MASH 
FRESTORKE AF 

TESI МЕХ] Ы.) 
JUUAP AROUND SHIFT 
SHIFT 

РВНТЕТ 

t SHIFT 

FSHIFT 

ISAVE AF 

sGET THE MASK 
ROTATE RIGHT 
HROYATE RIGHT 
tKOTATE RIGHT 
ІКОТАТЕ RIGHT 

СЕТ ІНЕ MASK 
RESTORE АҒ 

:SAVE A 

GET PIXEL 

;MABK THE OLD FART 
FOR DATA 

SAVE PIXEL 
RESTORE DE 
RESTORE HL 
RESTORE IY 

г RETURN 


"ЕГ ЕГЕ 


FORE KWMNMNHRMKENHMAMANAMRKNKIONRERRUELN OCHO RON NN ECOLICON AGO OEC 


FOKE WRITEE DATA TO THE PIXEL АТ XY. POKE SETS А 


WRITE FLAG THEN CALLS PIXEL. 


EXPECTED IN REGISTER А, 


CALLS 


CALLED EY 


REGISTERS 
1/0 


PIXEL 


ІРІХ 
PUT 


THE COLOR DATA 18 


C (URITE FLAG) 


NONE 
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SIRIUS 80+ 


High Performance 


Low Cost Floppy Add-Ons! 


The SIRIUS SYSTEMS 80+ Sèries of Floppy 
Disk add-ons arg epe to provide un- 
matched versatili 
TRS-80-. Consi ік 
ons, there is a 80+ 
meet your needs. 


COMMON CHARACTERISTICS 


остала for your 
four different add- 
ries Норру Disk Drive to 


a 
Ей 
BS 

а Mix КРУГ Series on ће 55 
Standard cable 


SPECIFIC CHARACTERISTICS 
The SIRIUS 80--1 -3 singla sided, 40 track 


тоноо The 80-3 inetudes SIRILIS's TRAKS- 

ATCH on сеа pm - with dy) d drives). 
ata storage i5 204 K Bytes 

К А Double Density. 

SIRIUS 803 ............... $499.95 


The SIRIUS 80--4 -a dual sided, 160 track (80 


Introducing the Versatile, Low-Cost 
OMEGA Series Controller 


Аз new technological advances bnng ч the 
cost of fast, reliable mass data sto 


realer and greater. To meet this need, 
SIRIU SYSTEMS" ОМ Series Controller 
was designed. 


The SIRIUS OMEGA Senes Conirofier Module 
ublizes an on-board EU 0 


P dala Шапай 10 а өле variety of 
peripherals ищ ап heh wide variety of host 
computer systems. Up to four Winchester Hard 
Disks (B" of SEV " AX EA ES Popp ЕЕ 
and/or up to eight B 
in use at one - Te ES ete de 
I$ accom parallel or a serial intgr- 


via 8 
lace. With the additon of a Personality modula, 
the OMEGA Senes Controller pem 1 5 directly 


compatible with ma 
puter sysiems (among Pen ne TRS BO" 
pple, Heath, oe ine alam hag 


the addition of a Streaming (аре driva, aksn 


@ Contro v A Bin Аш four WINCHESTER type 

PRIAM DISK 
e B" or 14" may s AMA cae 
oo cur Nec M" dmes of 
ғ Tr eh 

@ Extremely flebile host-controder теласту 

SPECIFIC SOFTWARE 

FEATURES INCLUDE: 

а х чы format modifications via command 
«n 

@ Extremely flexible formal acceptance for un- 

Sual ed storage formats 


u 
IB Easily interfaces to standard operal 

tems (TRS-DOS*, CP/M* "Wn TA 
in I. getput sector mode or 


@ Performance parameters may be by 
EPROM replacement or Dyraminic ro- 
gramming 
CP/M® of Digital! Research 


Brive. Offering 5 тоге Mus Man the Radio per side) 594" monster! The ultimate in stale- SPECIFIC HARDWARE 
fata, rage s Bs Seale 80--4 is seen by the ТВ5-80* as two single ш Control of up to Drives rod base fo the STD-BUS and athe S 100. 
SIRIUS aoe „19379.95 sided disk drives. Thus, in terms of capacity, (eight 8” andor four 5%”) cards feature shared memory also (again, 
КАДАМДА, опе 80--4 15 equivalent to 434 standard Radio e 8" andlor 5v." Disk Orive Шаға software selectable) in addition . 0 the regular 
The SIRIUS 8642 is a dual sided, 80 track 40 Shack drives — al a Savings of over 73% m s Single (FM) or Double (МЕМ) density data OMEGA Series Controller Module features. Can- 
par sida) Disk Drive, It appears to the TRS to mention diskettes!!"}. (With a double den- storage | sun SIRIUS SYTEMS for current price алй 
as TWO 40 track drives yal COST LESS THAN sity converter the available memory 15 huge!) e Hard or Soft sectored diskette usage — availablity for the entire line of OMEGA Senes 
HALF THE PRICE! Even greater T^. meu Тһе 80--4 (a 96 tpl dive) includes TRAKS- е Utilization of "Quad density (96 qp) 8" or — Memory Units and Controllers. Dealer inquir- 
Since data is recorded on both sides of tha PATCH on diskette and may require the 55 5% Disk Onves ies are Invited. 
media instead of опу a single side. Ths unit Standard cable. 2 nn Storage is 408K/ 
no к {һа SS Standard cable. осте 816K Single/Dou — 
mate is ZOAKIAOGK yes Soe/Dooe 818108 80-4 .............. $649.95 | What TFORTH is - and what It has to offer YOU! 
er. .. $449.95 Al B0-- Series Floppy Disk add-ons o — TFORTH 18 a unique growth h pogania language for the TRS-80* (nat combines the best 
The SIRIUS 8043 - а ЕСІ sided, 80 track Man cte outa ppm simpy compared — E whe pall oe The hone н еі = B. rise 4:4 һе 
slorage о 12ms for > simply com IC or PASCAL 5 modular code offars 
Drandani Rade 5н D Disk ы the ed *TRS-80 of Tandy Corp. : pn in г FORT RAN compliers yel retains the on-line conviences found in BASIC 
reduces the need for diskettes corre: INTERPRETERS by (аду input errors 35 they occur line-by-line. Unlike PASCAL, TFORTH needs 
d ingly, Additionally, because сі tha in- ACCESSORIES no ‘run-time’ package tor support. Serving as an operating system, compiler, assembler, inter- 
«А пер a, Pm hate dare UJ e АДЫ си. жн peer, ні аргу 1-4 all іп one: TFORTH makes easy, elficient- structured re-entrant 
Шева) Шр for disk based m for Ihe TRS-8Q" pere. йө» xd to TFORTH's flexibility and вазе of use lies eye ya dni cnp Ыз з 
dictionary for WORDS. These ate staled in terms of other WO in the 


ROS ar 
It is this rich set of WORDS that provides DO LOOPS, THEN ELSE stalements, 


number base (to base et for input or en e amacra 


dictiona 
BEGIN-END statements, virtual memory, à 


Save up to 10% with these SIRIUS IS Packages! 


NEWDOS/80, SIRIUS 60+3, and Two Dre Cable .......................... .5624.95 assembler, re-entrant code, multihread dictionary, line editor, excelent ge (15 bi 
: 3 ' integers, double precision floating point, SIN, COS. “TAN, EXP and LOG) and it runs under either 
NEWDOS/80, SIRIUS 80 +4. ang Two Driva Cable -aaémhmddsuem Poke 5749.95 TRS 0S- of N DOS. unte ылыш о nesis with bigh level in an Xon fashion. Complicated 
NEWDOS/80, Two (2) SIRIUS 80 +35, Two Orive Cable ..,...................21080.05 drivera for naw davicos taka only» few lines ді they pg tle о oro 
EWDOS/ ) е лай " s а procedura uage specifing a process r than а u 0 
3 FLINT A a 3090.05 have the language grow in the recon te uer Ires is excellent for novel applications. New dala 
— ық реет cesses eni become part of the language. Due 10 the modular constructions, 3 very 
een ac d code $ ар which executes al a high speeds between — code ond 
machine cod ical overhead s ry requirements can be "less" than 
[ АМ assembler cm or other high bevel languages. 
TFORTH comes complete Tor the TRS-80* with as Ettie a5 16K of memory and a single Disk Drive 
Ы ага Disks using EUN ПР or NEWDOS. It provided on diskettes and an nal Math and Utilities 
package is availa 
rough TFORTH an excellant way 10 develop new languages, provide simple control of device 
NOW Avallable including videa monitors, A/D and D/A converters and burglar alarms) and to implement tasks 
requiring monitoring and decision is offered. Мапу WORDS to handie peripherals are part of basic 
trom SIRIUS ТРОА TH ала others may be added easily, Often, substantial hardware development can бе eliminated 
by рому TFORTH to do the quor digital or reduction of data. 
SYSTEM 5 ! many applications a min may be written in high level (or mixture of assembler and high 
lve t loaded, assembled and gor lo execution may ba written lo the disk as a ready to execute 
ing code/EXE module with the D 
TFORTH (оп diskette - specify for ani or 96 tpi Disk poat Pee лыы 4 >т 
TFORTH with tha addition of TRAKS-PATCH (a powerful combination!) ..........,.. 
PRIAM's hugh-parformance, lcw-onst Winchester disc drives spead up throughput and expand data stprape 
from 20 jah -ph ‚ And a single controller can EUER ed — = 
capacities or ш se or Roppy-disc-size drives holding megabytes 
TENE, or educa pacae л, CMR үт әлеті ретше | STATE-OF-THE-ART DISK DRIVES 
B Fast, Linear Voce Cod Positioning (8 DC Power regured only! — Il 50 ms Average Poshoning ine 
а 10.05 track-to-track positioning | S Simple, paralel!nerace ІШ 90 ms Maximum Posttoning Time QUME" DataTrak 3 MPI 51/52 & 91/92 
E Fully serrood head positioning 8 Орла SMD inferfape В 6.4 ms Average Latency À gy" Disk Drives 
E Dedicated Sarvo racks 8” Disk Driva 
THE PRIAM LINEUP DOUBLE SIDED! 
sc Price 
E T ЕЕ Ж ЖОШЫ ысты 
4 хі” xa 4 " 
DISKOS 15450 (14: 154 Mbytes Tax Эз б | Del single or Double Density m Door Lock 
DISKOS 2050, 8" 20 Mbytes 4. e х 8.55" x 4.25” 20 5 %2996 and Write Protect INCLUDED! M N ive 0С 
DISKOS 1070 6 Mbytes f'oppy-sae (low) $2185 


ш FAST! 3ms track-to-irack access 
B Low friction and minimum wear 
uperior Haad Load Dynamics 


10 
All PRIAM DISKOS Onves have a Transfer Rate of 1.03 Mbytes/Sec. 


Opbonal SMD interlace available for £150. E Fast! Sms track-to-Irack access 


| SIRIUS SYTEMS оМег cases and ep ey > - а PRIAM Hard Disk Dives. АЛ 14 Winchester СОМЕ DataTrak 8 $574.95 Е Loue orl „еч m 
Onves wil mount in our 14° Standard Casa inchesters have two alternatives; а sangle NA ad ) Н/2% Speed Stability 
Fee p: e e E a Se SYST см ы drame hems gree indien -a Power QUME Technical Manual 55 = Single/Ooub Density Operation 

interna i an, а ou possess чау MELIA. ai TANSI і, 
adequate venniaton. Dnve абоза is done on the rear of the Case and not on the diva Connector Set #3 (AC, 00, & Card Edge —— ——1 
to prowde ease ol use poa. Al WINCHESTER DRIVE Cases are Warrantedforalull | ____,_,,.‚@...... MPI 51 (Single H&ad/40 tracks) 
cog come In our rd bive-black color schame. Consult us for current availability and Connector Set #4 (AC and 06) ...... 52 .95 125K/250K "i — Density’ 
T-—— M» 52 , 


TO ORDER CALL (615) 693-6583 
Phone Orders Accepted SAM-7PM (EST) Mon-Fri 


We accept MC, VISA, AE, COD (requires Certified Check, Cashier's Check 
or aa Checks (personal checks require 14 days to clear}. SHIPPING 
AND DLING: $7. D per Floppy Disk Drive or 80+ Module ІШ 5% lor other 
items (any excess will be refunded) В Foreign Orders add 10% for Shipping 
& Handling. Payment in U.S. currency ШІ Tennessee residents add 6% Sales 
Tax @ VOLUME DISCOUNTS АМА! LE 


ee ee ae | 


MPI 91 (Singis Head/BÜ tracks) 
250K/500K Bytes Singla/Double Dansity* * 
$399.95 


MPI 92 {Dual Head/ 150 tracks (80/side}) 
SODOK 1000K Bytes Single/Double Ses 
MPI Technical Manual ...... 95 
+» Unformatted data storage 


sirius 


7528 Oak A Highw 
ый Теодо 3 37921 
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Circle 162 on inquiry card. 


Announcing the most i t utili Listing 1 continued: 
ever introduced for the * Modell 2342 : STRUCTURES NOME 
and Model 2343 3 
0839 ОЕОО 2344 FOKE: LD C0 БЕТ WRITE FLAG 


TM 
ОАЗА COAAUDB 2345 CALL PIXEL ІМЕІТЕ THE FIXEL 
ОАЗЕ се 2346 КЕТ ФКЕТШЕН 
2247 
2348 ELOT KCN EMM HENAN ER ERR COGOR 


16K Model I—Level-l Tape...... $24.95 2 0 
32K Model | Disk..,.......s sss. $24.95 ад 


F 
4 
2349 ; 
j i 2350 +: PLOT FLOTS А POINT AT XY AND AT A LARBEK MIDTH IF 
ENHBAS is an Enhanced Basic extension 2351 ; NECESSARY. PLOT FIRST PUTS THE BASIC POINT AT XY 
module, екн ара ЙАА add. 2352 i AND IF А LARGER WIDTH IS SPECIFIEO, AROUND THE FOINT. 
ing many commands and background tasks— 9353 7 
DOver 30 new commands added to your 2354 t CALLS Fut 
BASIC: 2355 : 
*SORT_Multi keying, vag m array = ЖАЙ Ж ан 
sort. ts thousands tems in mere = 
сала all with one c 5 са i REGISTERS IX (INDEX REGISTER) 
2360 11/0 NONE 
nts, as in 2361 3 
ENHBAS 2342 | STRUCTURES DRO (X) 
commands GT >- 2353 ; өкі су» 
СОТО and GOSUB). 2364 1 GDS (VECTOR MODE) 
How many times have you wanted to use 2365 i 
variables to reference line numbers? Now O^3F — CD7EDA 2346 PLOT: CALL FUT ;PUT TO BASIC РО1К1 
you can! GTO and CSUB allow variable 0442 00СВ057Е 2347 BIT 7, IX+GDRS) ;TEST WIDTH 
expressions as operands, such as in 0448 CB 2348 RET 7 RETURN IF NOT SET 
GTO X+40. DA47 003400 2349 INE (IX*GDRO> ; INCREMENT X 
*WHILE / WEND-New, structured pro- OA4A — CD7EOA 2370 CALL PUT FUT THE NEXT FOlU! 
amming loop construct. Makes for more DASD 009401 2371 INC (IX4*GDRi) РІНСБЕНЕМТ Y 
logical program flow (less GOTO's). UASU СОУЕОА 2372 CALL Pii ҒЫЛ (HE DET FOINI 
e EXEC / EVAL-Two new, extremely pow- 0453 003500 2373 DEC (ІІХК) ;DECREMLNI X 
erful functions! EVAL evaluates an alge- Onté — CO7EUA 23725 CALL FUT ҒЫТ THE NEXT POIN 
braic expression in string form. With EV. OAS? 002500 2375 DEC — (IX GDRO) ВЕСКЕМЕМТ X 
you can manipulate complex functions in олс — CO7EDA 2374 CALL РИТ 3ЕИТ THE НЕХТ FOINI 
string form, and then evaluate them. EXEC OASF 003501 2377 DEC  (IX*üDR1? 7DECREMENT Y 
executes a string expression as i ae ure ORA? — CD7EOA 2378 CALL FUT РИТ TEE WEXT FOr i 
а BASIC program line! With EXEC, your А45 003501 2379 DEC  (IX*6DR1) :DECREMENT Y 
computer can actually write its oun pro- OASE СО?ЕОА 2380 CALL FUT ІРІЛІ THE NEXT POINT 
grams and execute them! 0488 005400 2361 INC  (IX*GBRDD ; INCKEMENT X 
subroutines at any agg passing para- DA71 003400 2383 INC  (IX*GDRO: :IHCRIMENT v 
meters both ways. UA74 — CD7EDAÀ 2384 CALL PUT FUT THF NEXI POINT 
0A77 004500 2495 DEC {1Х+60КО› '"KESIOSE X 
Ф = 
C / à pr кәл” up automatic page DA7A 003401 2386 INC (IX4GDK1) SRESIORF Y 
roll-over a r line printer functions ч | 
кот BASIC. 0970 С? 2387 RET :SETURN 
2388 0: 
ФАП these and many more! 2389 І PUT SHKARKO KAREN KEIN 
= 2390 ; 
ЖАНа to fae above чиа, Modal! 239%  : FUT PUTS A POINT AT XY IF 17 IS NOT CLIPPED, FUI 
BAS contains vector hics_and 2392 + FIRST CALLS CLIP THEN PLOTS THE POINT ТЕ IS NOT 
drawing commands. Model П BAS has 2393 F LLIPFEtD. 
many functions suited to business program- 2194 ; 
ming—ISAM file handling commands, RS-232 2395 ; CALLS CLIP 
access, and many more; along with several 2398 3 POKE 
Model | BASIC commands left out of Model il 2352 ; 
(РЕЕК, POKE, OUT, etc.). 2398 +: CALLED BY PLOT AOU SYM 
2399 | 
ОЕМНВАЅ includes many background util. 2400 + REGISTERS NONE 
ilies (Model 1 version): 2401 ¢ 
2402 ; 1/0 NONE 
2403 5 
2404 : STRUCTURES NONE 
2505 3 
a 
Geet з DA?L — CDEFO? 2404 PUT: CALL CLIP РТЕБТ FOR CLIE 
ift-letier prints command) DAGİ C£41 2407 BIT 0,С %СНЕСК SUCCESS 
eal Control keys 0h83 C8 2406 КЕТ 7 RETIREN ІР CLIFPED 
ни isiier commands DAB4 #1]; 2409 CALL POKE ІРИТ POINT 
*Formatted LIS Tings DA87 С 241D КЕТ : RE TURN 
ENHBAS is available for: | р 7 ‚ 
| 16K Model I—Levei- Tape ....... — T 2412 : SENDER KARR KM ARERR KKK RCRA AA ЯК КК КАК 
32K Model | Disk "ame | 2513 i 
32K Model Ш (avail. 11/1/80) . $39. 2414 1 SENDEK OUTFUTS B BYTIS OF DATA STARTING AT HL. 
32K Model П (on TRSDOS dish)........,. $99. 2515 : SENDBK FIRST GETS THC DATA, INCREMENTS THE POINTER. 
| 2416 : THEN CONTINUES THE LOOF UNTIL B 15 ТЕКО, 
2517 ; 
2518 г GALLS SENDBY 
Other softwore: 4 
2420 : CALLED BY RCR 
CSG PILOT -Disk-based, high level == айы, Р Le 
32K Model 1 (2 7 "тілдің иінін чм 2427 ? RSYM 
Z- EMULATOR. Executes assem. lang. 2423 3 
Uo эрек rien v Tape...... $29. 2424 + REGISTERS à (DATA) 
2425 ; E (BYTE COUNT) 
ENHCOMP- Integer subset BASIC compiler. 2424 i H (FOINTER? 
Full тн. Баду Requires RS поста СҮ | 2427 | г (POINTER) 
$24.95 4 
2428 H 
ABBREV. eia re їп Levelli Disk. 2429 у 1/0 NONE 
2431  : STRUCTURES NONE 
| Dealer and OEM inquiries invited. pec t 
nqu OAGS ?E 2433 SENDEK: ір А, ¢HL? QET THE DATA 
обаа? 23 2434 INE НІ t INCREMENT THE POINTER 
Th Co ft G DARA — COT10A 2435 CALL SENDEY ISEND THE DATA 
е mso roup 0á8D 05 2436 ПЕС B :рЕСВЕМЕМТ COUNT 
6008 N.Keystone Ave., Dept. В DABE — 20F8 2437 JR WZ,SENDBK TCONTINUE IF NON ZERO 
0490 с» 2438 КЕТ FRE TURN 
Indianapolis, IN 46220 "i қ 
(317) 257-3227 Listing 1 continued on page 252 
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KIM proven reliability. 


Pon 
у^ AIM ТЕ5-80 


Tecmar's new Analog to Digital converter Board (AD200) is 
designed to meet sophisticated data acquisition needs. The 
board accommodates various precision A/D modules by 
Analogic and Data Translation. These modules are easily 
interchanged to provide options such as 12, 14, or 16 bit 
accuracy; 125 KHz throughput; variable ranges and gains. 


AD200XX $-100 A/D and Timer Board 5695 
AD200AP Apple A/D Board $495 
AD-200 Features 


* 12 bit accuracy and resolution standard 

e 30 KHz conversion rate standard 

® Jumper selectable for 16 single-ended or B differential inputs 

€ Externa! trigger of A/D 

ө Output formats: Two's complement, binary, offset binary 

* Auto channel incrementing from any channel to any channel 

€ Data is latched providing pipelining for higher throughputs 

е Provision for synchronizing A/Ds 

ə (ІШігев interrupt for status test 

ө Jumper selectable input ranges: 3: 10V, t5V¥, Oto +107, Oto +5¥ 
In addition the & 100 version: 

è Complies with IEEE 5-100 specifications 

e Transfers data in B or 16 bit words 

ө Provides for expansion to 256 channels 

€ 15 switch selectable 1/0 or memory mapped 


Timer Features on S-100 Board 


In addition to the A/D features, the S-100 Board contains a 
powerful timer circuit which can start A/D conversion and can 
also be used independently for time of day, event counting. 
frequency shift keying and many other applications. 


* 5 independent 16 bit counters ө Complex duty cycle and frequency 
(сазскізМе) shift keying outputs 

э 15 lines available for extemal use е Programmable gating and count 

е Time of day source selection 


9 Event counter ө (Мйіге< vectored interrupt 


ANALOG INTERFACES 


Industrial, Scientific, Laboratory, 
or Commercial Microcomputer Users- 


Industrial quality data conversion boards for APPLE, S-100, 
PET, TRS-80, AIM, and KIM systems. Tecmar can provide 
individual boards, data conversion subsystems, or complete 
Data Conversion Systems. Tecmar's growing product line 
offers outstanding features, meticulous engineering, 
exceptional documentation, and a seven year record of 


TRS-80 AIM 
Apple D/A Features $295 


® 12 bit accuracy and resolution 

* 2 independent digital to analog converters 

€ 8 parallel latched output lines 

© Jumper selectable output ranges: +10, +5V, +2.5V, 0 to 
+10V, 0 to +5V 

® 3 microsecond conversion time 

® Minimal software required 


65-100 PET TRS-80 AIM КІМ 


The original Tecrnar data conversion boards (AD-100 and 
DA-100) continue to solve less sophisticated conversion 
problems. These 5-100 boards interface to the РЕТ, TRS-BO, 
AIM, and KIM through standard S-100 expansion interfaces. 


AD-100 Features 


ә 12 bit accuracy and resolu- operation for S-100 
tion 
e 30 KHz conversion rate 
е 16 single-ended or 
B differential inputs 


systems 

* Jumper selectable input 
ranges: £+10V, +5V, Oto 
+10V, О to “ЕЗУ 


(specify AD100S or e Minimal software 
AD100D) required 

* Jumper selectable 1/0 ® Complies with IEEE 
or memory mapped 5-100 specifications. 

DA-100 Features 

è 12 bit accuracy and to +10¥V, Oto 5V 
resolution е Jumper selectable [/O or 

ә 4 independent digital to memory mapped operation 
analog converters for S-100 systems 


è 3 microsecond settling time 
e Jumper selectable output 
ranges: 10V, +5V, +2.5У, 0 


€ Minimal software required 
е Complies with IEEE S100 
specifications 


Expansion board, power supply, and enclosure for PET $250 
en ee — Expansion board and power supply for TRS-80, КІМ, or AIM 150 
— S-100 Real Time 5-100 BOARDS 
ө Programmable gain up to 500 $ 175 ж Digitzes and Displays in W/vectored interrupts 
= b» - ind aan 1 sec, flicker-free RAM $395 
e 100 KHz conversion rate 445 e 16 Gray Levels BKx16/16Kx8 
e 125 KHz conversion rate 545 е Switch Selectable to 8086 9495 
€ Screw Terminal and Signal Conditioning panel 250 display Black and White РКОМЧ/О 
е Thermocouple cold junction compensation 125 Graphics (8 pixels/byte) Serial and $350 
е Rack mounting assembly with plexiglass cover 125 e Maximum Resolution: Parallel 1/О 
* Low level, wide range permitting low level sensors 65 512 pixels/line x 240 lines Parallel 1/О $350 
such as thermocouples, pressure sensors and strain ж Minimi sofware & Timer 
gauges to be directly connected to the module input requirements $850 тер Trademark of Tandy Corp- 
Data Acquisition Systems and 
EE Video Microcomputer Systems Available TECMAR, INC. 
INC. 23414 Greenlawn € Cleveland, OH 44122 (216) 382-7599 — 
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SENDBY xxxskxuxxxxs4susNHKXHANIXIXEKEKKKMKMAXMNANAHHUAKAKXWIDUN IX 


1 
Г] 
magnetic damage to E | 
g g 2442 ; SENDEY OUTPUTS ONE BYTE OF DATA, SENDBY WAITS UNTIL 
2443 +: THE OUTPUT IS CLEAR TO SEND, THEN OUTPUTS THE DATA 
EDP storage media 2444 т CURKENTLY IN А. THE OUTPUT INTERRUPT STATUS 16 
2445 + SET AGAIN. 
Many computer users have learned “the hard way" that Ee таша NONE 
accidental exposure to magnetic fields can erase or 2448 1! 
altar data and programs stored on disks and tapes. 2449 + CALLED EY RKEG 
Such irretrievable loss can occur during media transil i oo — 
or storage if unprotected disks or tapes are exposed (0 2452 | ' 4 
the magnetic fields produced by motors, transformers, 2453 2 REGISTERS А (DATA) 
generators, electronic equipment, or even intense tran- 2454 3 
sient fields induced by electrical storms. 2455 11/0 FORT 2 (STATUS) 
Data-Safe Products provide reliable, economical ^ АШ, — o 
protection against stray magnetic field damage by 2458 ; STRUCTURES NONE 
Shielding disks and tapes with the same high-permea- 2459 1 
bility alloy used to shield cathode ray tubes and other | 0491 ^ CDCBOF5E 2440 SENOBY: BIT 3.((IX*GDR15) TEST OUTPUT INTEKRUPT 
magnetic-sensitive components. DISK- SAFE Floppy 0495 20ға 2461 JR NZ ,SENDBY iJuMP IF STILL SET 
Disk Protectors, punched for 3-ring binder, sandwich | 0897 0306 Fe Eg" wn dr ee 
two 8* disks, or smaller mini-disks, between sheets of | 9^2? #3 ae = TEOS Ж con 
17» , ПАФА X DDCBOFDE 2444 SET 3,tIX*GDR15) SET THE OUTPUT FLAG 
magnetic shielding alloy encased in the strong vinyl | oase Ор7ЕОР 2465 LO Ae CIXSGDRIS) ;GET THE STATUS 
pockets. (Binder sent free with 10 Protectors). даа: 0302 2466 ойт (27,4 ISEND THE STATUS 
OAAS FB 2447 ЕІ ENABLE INTERRUPTS 
Одда CP 2448 КЕТ i RETURN 
DISK*SAFE E | 
2470  ; USER XSEMNXXXXKXXEREKXMAHAXSASNEMENIMMUHXENHSAMEKMNENANMEKMKESATER 
2471 ; 
FLOPPY DISK PROTECTORS 2472 + USER IB A DUMMY ROUTINE WHICH IB THE DEFAULT CALL 
2473 1 FROM CALLS. USER SIMPLY RETURNS FROM А 
EE" |) 2424 1 SUBROUTINE. 
"г. 2425 3 
| 2476 г CALLS NONE 
— 2477 1 
2478 1! CALLED BY CALLS 
2479 3 
2480 : REGISTERS NONE 
2481 ; 
2482 + 1/0 NONE 
2483 : 
2484 : STRUCTURES НОНЕ 
2485 7 
CAAS CP 2486 USER! RET i RETURN 
2487 3} 
248Р $$: END OF MnICKOGKAFH ккккка кккынын SHEAR 
2487 : 
2490 ENO 


CROSS REFERENI.t. 

£YnEOL VAL th DEFN КЕГЕ 

CALLS ОЗАР 718 123 

CALLEL 0257 229 719 

CASE 07A0 1825 68922 10844 132% 1477 11109 
CASEO 0763 1636 i632 

CASE1 07С1 1842 1840 

CASE? 0705 1651 1649 

CASES 07Е9 1940 1858 

CLIF O7EF 1897 908 15029 2406 
CLIFO OSOR 1909 1907 

CL1P1 0821 1919 1916 1917 
CLIP10 08?4 1774 1972 

CLIP? 0835 1928 1924 

СКІРЗ 0848 1938 1935 1934 
CLIFP4 O8SF 1947 1945 

CLIPS 0870 1956 1952 

CLIFFS O87A 1761 1750 

CLIP? паав 1958 1742 


CLIPB OGGE 1971 1954 1957 1959 1964 1944 1969 
52 АРЕ CLIPY 0892 1973 1955 1940 1947 1970 
| COLOR 0049 212 1660 1710 
CONST 00488 117 
METAL CASSETTE SHIELDS CRO 1600 218 229 788 798 821 1168 1197 1207 1230 


ТАРЕ «SAFE Cassette Shields are constructed of mag- ЕК? 1620 x 


netic alloy, with heliarc-welded seams and ап easy- | DEFIN  OOBE 145 
open hinged top. Each attractively-finished TAPE*SAFE | ECOLOR 0040 99 212 


holds ona cassette in its original plastic box. A | ES0R 0004 39 152 
shelved metal FILE DECK (not shown) stores up to six | EGORO 0004 40 153 
TAPE*SAFEs for easy access. (One free with each six | EGoR10 000Е SO 143 
TAPE*SAFEs). VISA and MasterCard telephone orders | EGOR11 ooaF 51 144 
accepted. Prices below include shipping. EGDR12 0030 52 165 
EGDR13 0011 53 146 
DISK*SAFE Floppy Disk Protectors: 1-5, $8.95 ва; | EGDR14 0012 54 147 
6-9, $7.95 ea; 10 ог more w/binder, $6.95 ea; EGDR? өбеді “ Ms 
TAPE*SAFE Cassette Shields: 1-5, $14.95 each; ын сас i m 
6 or more with free FILE DECK, $12.95 each. һен uu ГТ 
TAPE*SAFE FILE DECK: $10.95 each. EGDRé —ODOA 46 159 
EGOR? 0008 42 160 

Data-Safe Products, Inc. | "8 92: <= ie REN a 

1926 Margaret St., Phila., РА 19124 * 215/535-3004 те т чн ер Oe 
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ALL THESE FEATURES... 
IN THIS SMALL SPACE... 
AT THIS LOW PRICE! 

4,695 
These are the unique benefits of the Quasar ! 
Data QPD-100 Floppy Disk Computer . . . plus 


unsurpassed reliability...plus 12-month warranty on all PC boards. 

Its highly reliable, industry-standard MFE drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80® microprocessor-based 
system to our Z8000*9 microprocessor-based system by simply 
plugging in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your QDP-100 can grow 
to fit them. 

The Quasar Data QDP-100H is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 5% microwinchester hard disk. 

Both the Quasar Data QDP-100 and QDP-100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica- 
tions. And ask for a demonstration. Dealer inquiries invited. 


QUASAR DATA'S QDP-100 
COMPUTER SYSTEM. 


Greater computer power . . . fewer separate 
components . . . larger capability . . . simpler to 
operate , .. modular maintenance . . . 


18" wide 
16%” deep 
11" high 


™ 2-80 and Z-28000 
are trademarks ot Zilog Corporation 


тшш ЧЧ оз aw 1/4 


ЕЕЕ 


| Quasar Data Products — 29 = 


Phone: 216/526-0838 / 526-0839 
Сігсів 165 on Inquiry card. 
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\ 
NO ОМІ 


А TRS-80 
WORK 
THE WAY 
SNAPP 
САМ! 


SNAPP I| EXTENDED DASIC А family of еп: 
honcemenrs то rhe Model Il BASIC interpreter. 
Pan of rhe package originated with the besr of 
APPARAT, INC. 's thoughis іп implementing 
NEWDOS DASIC. The system is written entirely іп 
machine longuoge for SUPER FAST execution. 
The extensions are fully integrated into Model 1] 
BASIC, and require MO user Memory, ond NO 
user disk space. The роскоде is made up of the 
following six modules, each of which may be 
purchosed seporotely; 

XBASIC— Six single key stroke commonds ro list 
the first. lost, previous. next, of cument program 
line, of to edit the curent line. lncludes quick 
way to recover DASIC program following a NEW 
ог system or occidentol re-boot. Ten single 
character obbrevionons for frequently used 
commands: AUTO, CLS, DELETE, EDIT, KILL, 
LIST, MERGE. NEW, LUST. ond SYSTEM, $40.00 
КАЕЕ—А powerful cross-relerence focility with 
output to display and/or printer, Trace о van- 
able through the code. Deremnine eosily if o 
voriable is in use $40.00 
XDUMP— Permits the programmer to display 
ond/or pant rhe volue of ony or oll progrom 
variables. Identifies the variable type for oll 
vorobles. Each element of any отау is listed 
sepororetly. $40.00 
XRENUM — An enhonced program line renum- 
bering fociliry which allows specification of an 
upper limit ої the block of lines to be renum- 
bered, suppans telocation of renumbered 
blocks of code. ond suppons duplication of 
blocks of code. $40.00 
XFIND——A cross reference fociliry for key words 
ond charocrer strings, olso includes global re- 
placement of keywords. $40.00 
RCOMPRESS— Compress your DASIC progroms 
ro on obsolure minimum. Removes extraneous 
information; merge lines; even deleres stote- 
ments which could not be executed. Typicolly 
saves 30-40% spoce even for programs with- 
out REM statements! Also results in 7-10% im- 
provement in execution speed. $40.00 
ENTIRE PACKAGE ONLY $200.00 
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8160 Corporate Park Dr. 
Cincinnati, Ohio 45242 


Call Toll Free 
== 


800 - 543-4528 (йм. 
call colea (513) 891-4496 


44311324. пеш 
ahat ata 


Ohio residents CEU 


All products now ovollable ro rua with TRSDOS 2.0. 
Now available for Model Ill 


January 1981 © BYTE Publications Inc 
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Listing 1 continued: 


EGOR? 
EGFC 
ELOQ 
о: 
ELO? 
ELOS 
ELQ4 
ELOS 
ELDS 
ELO? 
EL10 
EL11 
EL12 
EL13 
EL14 
ELiS 
EL1é 
EL1? 
ЕМ 
EMM 
EAN 
ЕНШІ 
ЕКЕҒ 
ESDD 
ESU1 
Е502 
ESOS 
E504 
ESDS 
ESQ6 
ESQ? 
ES10 
EGILL 
ES12 
ЕСІЗ 
ES14 
Е515 
ES16 
Et17 
ESLIMK 
ESLONG 
ЕЗОҒҒ 
ESFTR 
ESTRUC 
ESX 
ESY 
EXEC 
EXERRT 
FETCH 


ҒЕТСНО 
FETCHI 
FETCH2 
FKAME 
FREE 
GDR 
GDRO 


GORI 


BDR10 
GDR11 
GDR12 
DDR13 
GDR14 
80К15 


GDR2 
8063 
GDRÁ 
GORS 
GORA 
GDR? 
GORF 
GETELK 
GPC 
GROS 
GSTACK 
GUSER 
INIT 
INFUT 
INT 
INT1 
INT2 
IVECT 
LOO 
LG1 
Lo2 
LOZ 
Lü4 
LOS 
„аё 


5000 
0046 
0014 
0016 
0018 
DD1A 
DO1L 
DO1E 
0020 
0022 
0024 
0024 
0028 
002А 
002C 
002Е 
0050 
0022 
0048 
004% 
004^ 
0050 
0047 
0034 
0035 
0034 
003? 
0028 
003% 
003Ү 
003Р 
002С 
0030 
ООЗЕ 
UIF 
0040 
0041 
0042 
00431 
0014 
0034 
0045 
0044 
0004 
FNAB 
ODT 
023D 
OD4E 
D1ED 


DIFC 
O208 
0230 
0146 
10CD 
0000 
0000 


0001 


000A 
ап 
Орос 
ODUD 
code 
DOOF 


0002 
0003 
0004 
0005 
0004 
800? 
ago? 
DEFA 
0042 
000e 
107F 
ОВАЗ 
0184 
0148 
0048 
006А 
006С 
0048 
0010 
0012 
001% 
0014 
0018 
001A 
onic 


49 
92 
э? 
5B 
59 
80 
81 
62 
83 
64 
65 
46 
87 
46 
6? 
70 
71 
72 
94 
95 
96 
101 
93 
74 
75 
7% 
?? 
?8 
79 
80 
B1 
82 
83 
a4 
BS 
84 
p? 


162 
205 
170 
17% 
172 
173 
174 
17% 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
207 
208 
209 
214 
204 
187 
188 
189 
190 
171 
192 
1У3 
194 
1975 
1%8 
197 
178 
199 
200 
201 
202 
169 
184 
204 
203 
151 
210 
211 
249 
213 
24B 
98% 
1601 
380 
578 
594 
119 
5ав 
944 
рез 
1527 
1922 
2381 
894 
1343 
2371 
1841 


393 
285 
351 
519 
637 
885 
883 
371 
1082 
1836 


780 
730 


150 

LIS 
247 
120 
470 
472 
494 


512 


510 


794 
9%2 
1644 


1343 

912 
1531 
20978 
2383 

914 
1500 
2377 
1706 


52% 
286 
352 
520 
638 
$02 
700 
1788 
1495 
190% 


790 
242 


729 
44 


312 


BO4 
1031 
1253 


1085 
1540 
2109 
2385 
1086 
1680 
237% 


94B 
287 
589 
574 
2440 
1144 
1147 
1?89 
1397 


823 
743 


1255 
&? 


BOS 
1087 
1784 


1141 
1542 
2174 


1142 
1756 
2384 


2084 
28% 
389 
57% 

2444 

1553 

1550 


234? 


$95 
1262 


åB 


BUE 
1130 
2000 


1225 
1555 
2183 


1328 
1738 


292 
395 
%2У 
2445 
1557 
1657 


102? 
1243 


6% 


B17 
1139 


1334 
1577 
224% 


1334 
1931 


294 
i76 
SE3 


1044 
1273 


7р 


ВВ? 
1203 


1500 
1444 
22952 


1499 
1741 


340 
421 
é04 


2004 


71 


?05 
1226 


Y 46 
1435 


753 
1214 


1502 
1753 
2369 


1504 
1755 
2373 


1906 
1912 
2375 


15D3 
2093 


1511 
2170 


1513 
2243 


344 
422 
408 


345 
548 
832 


347 
4489 


633 


Listing 1 continued on page 258 


Start learning and computing for only $129.95 with a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 


with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O. 


Imagine — for only $128.95 you can own the starting 
level of Explorer/&5, a computer that's expandable into 
full business/development capabilities — a compuler 
that can be your beginner system, an OEM controller, 
оғ ап [BM-formatted 8” disk small business system. 
From the first day you own Exploret/BS, you begin 
compuling on а significant level, and applying princi- 
ples discussed in leading mor т magazines. Ex- 
plorer/85 features the advanced Intel 8085 cpu, which 
is 100% compatible with the older 8080A. П offers on- 
board 5-100 bus expansion, Microsofl BASIC in ROM, 
plus instant conversion lo mass slorage disk memory 
with standard IBM-formalted B" disks. All for onl 


$120.95, plus the cost of power supply. keyboard/ pyy ge dick system for Көн than the prier of a mini (shown with 


terminal and RF modulator if you нгі have them (see 


our remarkable prices below lor these and other, sc- Netronics Explorer/8S computer und new termingl). System features 


cessories), With а Hex Keypad/display fron! panel. 


Порру drive from Control Dota Com. world's largest makor of 


Level "A" can be programmed with no need for в ter- memory sloge systoms (pof a hobby brand?) 


minal, ideal for a controller, ОЕМ, or a real low-cost 
atart. 
Level "A" isa 
complcte operating 
. system, perfect for 
№ beginners, hobhyisis, 
» тыныт controller 
usc. $121.95 


LEVEL "A" SPECIFICATIONS 

Explorer/85's Level "A" system features the advanced 
Intel 6085 cpu, an 8355 ROM with 2k deluxe monitor/ 
operating system. and ал advanced 6155 RAM I/O... 
all on a single motherboard with room for RAM/ROM/ 
PROM/EPROM and $-100 expansion, plus generous 
prot ing space, 

PC : Glass epoxy. plated through holes wilh 
snlder mask. + VO: Provisions for 25-ріп (DB25) con- 
rector for lerminal serial 1/0. which can also supporl a 
paper івре reader... савзейе tepe recorder input and 
oulpul ... cassette (аре control outpul .. . LED output 
indicator on SOD (serial oulpul) line . . . printer inter- 
face (less drivers) . . . total of four 8-bit plus one &-bil 
1/0 parts. « Crystal Frequency: 6.144 MHz. · Control 
Switches: Reset and user (RST 7.5) interrupt . . . addi- 
lional provisions for RST 5.5, 6.5 and TRAP interrupls 
onboard. • Counter/Timer: Programmable, 14-bit bi- 
nary. » System RAM: 258 bytes located a! F800. ideal 
for smaller systems and for use as an isolated stack 
area in = енд systems ,.. RAM expandable to 64K 
via 5-10 or 4k on motherboard. 

Syslem Monitor (Terminal Version: 2k bytes of 
deluxe system monitor ROM located at Fffg. leaving 
fid (rec for user RAM/ ROM. Features include tape 
load with labeling ... examine/change contents of 
memory... insert dala... warm siari .. . examine and 
change all registers... single step with register display 
at each break point. a debugging/lraining feature . . . go 
to execution address... move blocks of memory from 
one location to another... fill blocks of memory with a 
constant... display blocks of memory ... automatic 
baud rale selection to 9800 baud ... variable display 
line length control (1-255 characters/line) ... chan. 
nelized 1/0 monitor rouline with 8-bil parallel culpul 
for high-speed printer . . . serial console in and console 
Qul channel so that monitor can communicate with L/O 


ports. 

Sytem Monitor (Hex Keyped/Display Versiun|: 
Tape load with үйде ... вре dump with labeling 
2. txaminefchange conlents of memory... insert data 
ao, Warn slat... examine and change all registers. . . 


га” 


i^. ы” Lavel “А” 


With Hex. 
sv. Keypad, 


single step with register display at each break ро... 
go to execution address. Level "A" in this version 
makes а perfect controller for industrial applications. 
and is programmed! using the М№еігопісз Hex К 
Display. Il is low cost, perfect for beginners. 

HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system-cefined and 18 
user-defined keys. Six digit calculator-type display. 
that displays full address plus data as wel! as register 
and status information. 

LEVEL "B" SPECIFICATIONS 

Level "B" provides the 5-100 signals plus bulfem/ 
drivers to support up ta six S-100 bus boards, and іп- 
cludes: address decoding for onboard 4k RAM expan- 
sion seleclable in 4k blocks .., address decoding for 
onboard Bk EPROM expansion selectable in ВЕ hlocks 
«s . address and data bus drivers for onboard expansion 
«>» Wail state generalor (jumper selectable). to allow the 
usa of slower memories . . . two separale 5 volt regula. 


lors. 

LEVEL “С” SPECIFICATIONS 

Leval “С” expands Explorer/B5's matherboard with a 
card cage. allowing you In plug up io six 5-100 cards 
directly into the motherboand. cage and card are 
neally contained inside Explorers deluxe sicel 
cabinet. Level "C" includes a sheet metal superstruc: 
lure, a 5-card. gold plated 5-100 extension PC board 
thal plugs ima the motherboard. Jus) add required 
number of S-100 connectors. 


Explarr/85 
With Level "С" 
Card Cage. 


ho mk 
LEVEL "D" SPECIFICATIONS 
Level "D" provides 4k af RAM. power supply regule- 
tion, filtering decoupling components ыз rockets іо 
expand your Explorer/B5 memory to 4k (plus the origi- 


/Display. 


THE NEW EXPLORER/85 SYSTEM 


Special! Full 8” floppy, 64k system for less than the price of a mini! Only $1499.95! 
(Also available wired & tested, $1799.95) 


nal 256 bytes located іп the 8155A). The stalic RAM 
са = located anywheré from AB in EFFF in 4k 
locks. 


LEVEL "E" SPECIFICATIONS 

Level "E" adds sockets for Bk of EPROM to use the 
popular Intel 2716 or the T1 2516. It includes all sockets, 
power supply regulator. heal sink, filtering and decou- 


pling components, Sockets may also be used for 2k x В 
M IC's (allowing for up to 12k of onboard КАМ). 


DISK DRIVE SPECIFICATIONS 

а B'CONTROLDATACORP è Datacapacity 401.016 bytes 
gp jonal drive. (SD). 802.032 bytes (DO). 

е LSI controller. unformatted. 

ә Write protect. а Access time: 25016 (000 

е Single or double denasty. track) 

DISK CONTROLLER! ЛО BOARD 

SPECIFICATIONS 


е Cont;ola uplofour B" drives. 9 2716 PROM socket included 
т 1771A LSI (SD) floppy disk for use in custom 


controller. applications, 

& Onboard dala sepersior * Onboard controlled. 
(IBM compatible) е Onboard O baud rate 

ә ZSerial 1/0 porta nerelors to 95600 baud 


е Autoboot to disk system е hle-aided PC board 
when system reset. (glass epoxy.) 

DISK DRIVE CABINET/POWER SUPPLY 

е Deluxe шегі cabinet with individual power supply for max- 
imum reliability and stability, 


ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 


PAK! 
Beginner's Pak (Save $26.00!) — Buy Level "A" (Ter- 
minal Version) with Monitor Source Listing and АР-1 
Samp Power Зорріу: (regular price $198.85), now al 
SPECIAL PRICE: 8158.85 plus post. & insur. 
Experimenier'a Pak II (Save $53.40) — Buy Level 
"A" (Hex PE EHE Version) with Hex 
Keypad/Display. Intel 8065 User Manual, Level “А” 
Hex Monitor Source Listing. and AP-15-amp Power 
AE (regular price $279.35). all m SPECIAL 
P : $238.95 plus post. & insur. 
Special! Microsoft BASIC Pak (Save $103.00!) — In- 
cludes Level "A" (Terminal Versian). Level “B”, 
Level "D" (4k RAM), Level "E". ak Microsoft in 
ROM, Intel 8085 User Manual, Level "A" Monitor 
Source Listing, and AP-1 5-amp Power Supply: in u- 
lar price $439.70), now yours at SPECIAL P UCE. 
$325.85 plus posi. & insur. 
ADD A TERMINAL WITH CABINET. 
GET A FREE RF MODULATOR: Save 
aver $114 al Ihis SPECIAL PRICE: $498.95 
plus розі. & insur. 
Special 8” Disk Edition Explorer/85 (Save over $104!) 
— Includes disk-version Level "A", Level "B", two 
5-100 connectors and brackets, disk controller, 64k 
RAM, AP-1 5-amp power supply. Explorer/85 deluxe 
steel cabinet, cabinet fan. 8" SD/DD disk drive from 
famous CONTROL DATA CORP (not a hobby 
brand!). drive cabinet with power supply, and drive 
cable mr Iwo drives. This pac includes 
everything but terminal and printers (see coupon for 
ae wee ice $1630.30, all yours іп kil al 
SPECIAL PRICE: $1499.85 plus poal. & insur. Wired 
and tested, only $1799.85. 
Special! Complete Business Software Pak {Save 
$625.00) — Includes CP/M 2.0. Міспжоћ E. 
Genera] Ledger. Accounts Receivable. Accounts 


Payable, Payroll Package: (regular price $1325). yours 
now al SPECIAL PRICE: жне, 


C Disk Controlier Board With UO Ports... 8109.95 plus 52 prat 


Please send the Пегт checked below: 


ПІ Explorer/85 Level "A" КИ {Terminal Version) . . $829.98 pius 
57 posi. k insur 
[1 Ex 185 Level "A" idt (Hex Keypad/Display Version}... 
$129.95 plus $3 posi А insur. 

Microsoft Con cassetic tape $54.95 posipaid 
C) 8k Microsoft BASIC іп ROM Idi (requires Levels "B", "D^ and 
ЕТ . OSS plus $2 ром & insur 
C Level "B" (5- ПИЯ kil... 848.95 plus 52 post. & insur. 


ГІ Level "C^ (S-100 Gard expander) kit... 838.05 plus $2 posi. 
& insur. 

СІ Level c NUI. UND рз. b inir. 

C Level “ЕЗ(ЕРЖОММИОЫ) КИ... 85.85 plus 50€ pkh. 

C] Deluxe Steet Cabinet for Explorer/85 .. $49.95 plus $3 post 
& insur. 


O Fan For Cabinet, — &i$.88 plus $1.50 Se & ingur, 
ASTI Terminal idt: Features a full 128 
Characier sei. ойі case: full cursor control. 75 алт viden 
output: convertible to baudal гий рш; selectable haud rale, 
W5232-C ur 20 ma. [/O. 32 nr 64 character by 18 line formats, 
and can be used with eithera CRT monitorar a TV sot (if уси 
have an RF modulator]... £149.95 plus £300 post. & naur 
ПІ Селе See) Cabinet for ASCI keybannl/terminal , |. 
SIROS plus $2.50 posi. А insur. 
New! Terminal Monitor: [See pholo) Same features as пох. 
елері 12" monitor with keyboard and terminal ix in deluxe 
single cabinet, kit... plus 57 post, & insur, 
О Hazelline terminals: Our prions too law Io quote — CALL US 
гич -9 Vermingis/priBlers: Our prices ke low Мз quolc: 


C Hex keypad Display kil... $00.05 plus $z post. & inaur. 


gans ЕТІЛ ЛЛ ТТТТТТТТТЕ ТТТ тинавянай 
о 


D AP-] Power Supply ШІ “АУ @ 5 атра) in deluxesipel cabinet 
22 S395 plus $2 pst. & insur. 

D) Gold Plated 5- 100 Bus Connectors .. . 64.85 each. posipald 

C AF Modulator kit (allows you Io use your TV setas a emitor) 


-.:58 95 ете. a 

O 16k RAM kit (5.100 hoan expandsint4k),. SIGS pius $2 
post. & insur, 

C) 32k RAM kii., $2070.05 plus $2 pos. А insur. 

D sk RAM Kil... $309.85 plus 52 post А insur. 

Г} БАК RAM КИ .,, 5465 plus 52 post. А insur. 

D 16k RAM Expansiod kil (1o гхрата any of the above іп 16k 
blocky up te 54k). SHS plus $2 post & іптіг, nach. 

O imel 8083 cpu Users’ Manual. 87.30 postpaid 

C! 12" Video Monitor (10MEz bandwidth]... $138.93 plus $5 

ЛЕТІН 

С ^s Pak (ыч. | $108.95 plus $4 post. А insur. 

C) Experimenter's Pak (we above] , . 821095 plus $0 past, А 
жуг 

О Specisi Micruson BASH Pek Wilhou Terminal (sec above]. 
$370.93 plus $7 post. & insur 

О Sime as above, plus ASOI Keyboard Terminal With Газ, 
Get Free RF Modulator (sce above); $499.95 plus $10 post 
A insur 

Li B" Disk Edliion Exploreri 5 (san: above)... $1489 95 
plus $26 post. & insur 
о Wired & Tesied . §1700.85 plus $26 pes! Ж insur. 

C Extra $^ COC Floppy Drives . us $12 posi & insur 
О Cabinet & Power Supply For Drive... 660.85 plus $3 post. & 

insur 


О Drive Cable Set-up For Two Drives... £23 pius $1.50 pest, А 
insur 


& insur. 


С Special: Complete Business Software Pak (sen abun)... 


Talal Enclosed (Conn res. add sales tax) 5 


6689.06 postpaid. 
SOLD SEPARATELY 
C) CPIM 1.4... S100 postpaid 
OUCP/M20 — BiSOpostpaid 
CO Microsoft BASIC . 8325 postpaid 


О Intel 8085 cpu User Manual . A—- c 
C) Level “A” Monitor Source Lisllng .. 


55 pad 
Continental U.5.A. Credit Card tik ч" mac 
CALL TOLL FREE: 800-243-7428 » 


To Order From Connecticut Or For Technica 
Assislancn. са!) (203) 154-9275 


Paid By: 
О гыла) Check © Cashier's Check/Maney Order 
OVISA О Master Charge (Bank No. — — — — ] 


Acc. No. Exp, Date 


Signature 


Prini 


SSS Ы Лл Жы 
NETRONICS Research 8 Development Ltd. 
333 Litchfield Road, New Milford, CT 06776 


WE'RE CLEANING OUT OUR ATTIC... 
GET BACK ISSUES OF BYTE 
WHILE THEY LAST. 


The Following Issues Are Currently Available. 


May 1978 

GRAPHICS IN DEPTH: 3-D Adds a New Dimension to Your Display; CON: 
VERT YOUR TV SET TO A VIDEO MONITOR; HIDDEN LINE 
SUBROUTINES FOR THREE-DIMENSIONAL PLOTTING; GRAPH: А 
SYSTEM FOR TELEVISION GRAPHICS, Part 1: Software, Vidao 
Graphics; A PROGRAMMABLE CHARACTER GENERATOR, Part 
1: Hardware; TUNE IN AND TURN ОМ: An AC Wireless Remote Control 
System; HOW TO MULTIPLY ІМ A WET CLIMATE: Design Details; THE 
PHOTOGRAPH 15 ALSO A HARD COPY; Product Description: THE 
MATROX ALT-256 VIDEO BOARD; COLOR GRAPHICS ON THE СОМ. 
PUGOLOR 8051; A LOW COST LIGHT WAND AMPLIFIER. 


June 1978 

A PROGRAMMABLE CHARACTER GENERATOR, Part 2: Software; А 
PROGRAMMABLE (C TESTER; MORE MUSIC FOR THE 6502; TALK TO 
ME: Add a Voice to Your Computer lor $35; A THEATRICAL LIGHTING 
GRAPHICS PACKAGE, GRAPH: A SYSTEM FOR TELEVISION 
GRAPHICS, Part 2: Software, Video Graphics; AUDIO PROCESSING 
WITH A MICROPROCESSOR; NATURAL LANGUAGE PROCESSING 
AND SMALL SYSTEMS; GIVE AN EAR TO YOUR COMPUTER: А 
Speech Recognition Primer; THE HP-87 AND HP-97: Hewietl-Packard’s 
Personal Computers; NOTES ON TEACHING WITH MICROCOMPUTERS; 
А LOOK AT SHUGART'S NEW FIXED DISK DRIVE. 


July 1978 


KIMER: А KIM-1 TIMER; THE AXIOM EX800 PRINTER: A User's Report; 
THE 7-80 ІМ PARALLEL; CONTROLLING DC MOTORS; BUILD А 
KEYBOARD FUNCTION DECODER; A HIGH LEVEL LANGUAGE FOR 8 
BIT MACHINES; HOW TO GET YOUR TARBELL GOING; TOP-DOWN 
MODULAR PROGRAMMING; WHO'S AFRAID OF DYNAMIC 
MEMORIES? ANTIQUE MECHANICAL COMPUTERS, Pari 1: Early 
Automata; THE FIRST TEN YEARS OF AMATEUR COMPUTING; А 
SHORT HiSTORY OF COMPUTING; HOW TO CHOOSE A 
MICROPROCESSOR. 


August 1978 

COMPILATION AND PASCAL ON THE NEW MICROPROCESSORS; 
PASCAL: A Structurally Strong Language; DESIGNING STRUCTURED 
PROGRAMS; LET YOUR FINGEAS DO THE TALKING: Add a Noncon- 
lact Touch Scanner: ON BUILDING A LIGHT-SEEKING ROBOT 
MECHANISM; THE NUMBER CRUNCHING PROCESSOR; 
PHILADELPHIA'S 179 YEAR OLO ANDROID; ANTIQUE MECHANICAL 
COMPUTERS, Part 2: History; IN PRAISE OF PASCAL; PASCAL VER- 
SUS COBOL: Where Pascal Gels Down to Business; JACPOT; PASCAL 
VERSUS BASIC: An Exercise. 


September 1978 

A "TINY" PASCAL COMPILER, Part 1: The P-Code Inlerpreter; LET 
YOUR FINGERS DO THE TALKING: Scanner Applications; S2L: AN 
ALTAIR (S-100) TO LSI-11 BUS ADAPTER; WADUZITDO: How To Write a 
Language in 256 Words or Less; THE MATHEMATICS OF COMPUTER 
GRAPHICS; APL AND GRAPHICS; SOME WORDS ABOUT PROGRAM 
STRUCTURE; ANTIQUE MECHANICAL COMPUTERS: The Torres 
Chess Automaton; MATH IN THE REAL WORLD; GRAPHIC MANIPULA- 
TIONS USING MATRICES. 


October 1978 
NO POWER FOR YOUR INTERFACES?: Build a 5 W DC to DC Converter; 
A "TINY" PASCAL COMPILER, Pari 2: The P-Compiler; TESTING 
MEMORY IN BASIC; FIRST STEPS IN COMPUTER CHESS PROGRAMM. 
ING; LINEAR CIRCUIT ANALYSIS; SOLVING THE EIGHT QUEENS PRO- 
BLEM; A SIMPLER DIGITAL CASSETTE TAPE INTERFACE; SOUPING 


UP YOUR SwTPC 6800; A NOVEL BAR CODE READER; A COMPUTER 
CHESS TUTORIAL; A MEMORY PATTERN SENSITIVITY TEST, 
PAM/B: A New Approach to Front Panel Design; ASSEMBLING THE HS 
VIDEO TERMINAL; CREATING A CHESS PLAYER. 


December 1878 


FAST FOURIER TRANSFORMS ON YOUR HOME COMPUTER; DESIGN- 
ING A UNIVERSAL TURING MACHINE: А Soílware Approach; BUILD 
AN OCTAL/HEXADECIMAL QUTPUT DISPLAY; INTERFAGE YOUR 
COMPUTER TO A PRINTING CALCULATOR; ZAPPER: А Computer 
Driven EROM Programmer; CLOCKLESS MULTIPLICATION АМО DIVI- 
SION CIRCUITS; CREATING A CHESS PLAYER, Part 3: Chess 0.5 (con- 
tinued); PARTITIONED DATA SETS; LIFE WITH YOUR COMPUTER, 
SOME FACTS OF LIFE; ONE-DIMENSIONAL LIFE; CHESS 4.7 VERSUS 
DAVID LEVY; AN EASY PROGRAMMING SYSTEM; TEACHING WITH A 
MICROCOMPUTER; THE MOTHER CHIP; FORTRAN AND ITS 
GENERALIZATIONS. 


January 1978 


BUILD A COMPUTER CONTROLLED SECURITY SYSTEM FOR YOUR 
HOME: Protecting your home with your personal computer—Part 1 of a 3 
part series; A COMPUTERIZED MAILING LIST: Apraclical application for 
your Порру disk computer system; LIFE ALGORITHMS: Efficient melhods 
lor programming John Conway's game ol lite, POLYPHONY MADE 
EASY: Play chords instead of just single notes wilh your computer, АМ 
AUDIBLE LOGIC TEST PROBE: Change voltage levels to musical tones 
for quick troubleshooling; HISTORY OF COMPUTERS: The ІВМ 704, Соп: 
cerning ane of the last vacuum tube compulers; A MICROPROCESSOR 
FOR THE REVOLUTION: THE 8809; AN EXPOSURE TO MUMPS; THE 
DIGICAST SYSTEM: Racelving Data and Information Over Your FM Radio, 
Receiving computer programs over FM subcarrier bands; GRANDMASTER 
WALTER BROWNE VERSUS CHESS 4.6; AN INTRODUCTION TO 
BNF: Introduction to Backus-Naur Form, an abbrevialion method used in 
compiler and interpreter design; CREATING A CHESS PLAYER, Part 
4; Strategy іп Computer Chess, Optimizing end game evalualion on the 
computer, IPS, AN UNORTHODOX HIGH LEVEL LANGUAGE; 
GOTOlocks AND THE THREE SORTS: А taie told by a PUNdit ol е sort: 
ELEMENTS OF STATISTICAL COMPUTATION: How to calculate means 
and slandard deviations. 


May 1979 


COMPUTER GENERATED MAPS, Part 1: Maps help make the arranga- 
ment of numeric data meaningful; REPRESENTING THREE. 
DIMENSIONAL OBJECTS IN YOUR COMPUTER: Using a digitizer to in- 
put graphical dala; COMMUNICATE ON А LIGHT BEAM:  Transmil digital 
information over а beam of light; SINGLE CHIP VIDEO 
CONTROLLER: Controlling a video display with a single integrated circuit; 
THE INTEL 8275 CRT CONTROLLER: This controller device eases video 
display design; THE SUPERBOARD Il: А Surprising Single Board Com- 
pular From OSI; 8800 DISASSEMBLER: Decipher your machina code pro- 
grams; SPACEWAR IN TINY BASIC; SMART MEMORY, Part 2: А black 
box approach to associaliva memory design: SIMULTANEOUS INPUT AND 
OUTPUT FOR YOUR 8080; QUEUING THEORY, THE SCIENCE OF WAIT 
CONTROL, Part 2: System Types; TRIGONOMETRY ІМ TWO EASY 
BLACK BOXES: Calculate trigonometric functions using arithmetic opera- 
lions; ТІС-ТАС-ТОЕ: A PROGRAMMING EXERCISE; THE HOBBY UN- 
WRAP: How to unwrap what was previously wrapped: А MINI- 
DISASSEMBLER FOR THE 2650; AIDS FOR HAND ASSEMBLING PRO- 
GRAMS. 


June 1979 


A MODEL OF THE BRAIN FOR THE ROBOT CONTROL, Part 1; MIND 


OVER MATTER: Add Biofeedback Input to Your Computer; COMPUTER 
GENERATED MAPS, Part 2: А general purpose perspective projection 
program; THE NATURE OF ROBOTS, Part 1: Defining Behavior: 
DESIGNING A COMMAND LANGUAGE: Using theory of finile slate 
machines lo design input command language; SIMPLE MAZE TRAVERSAL 
ALGORITHMS; MORE COLORS FOR YOUR APPLE; A HOME FOR YOUR 
COMPUTER: increase the utility and enjoyablity of your equipment wilh a 
carefully planned cabinet; TALK TO A TURTLE: Build a Computer Controll- 
ed Robot; MY COMPUTER RUNS MAZES: Using simple Iree searches lo 
reach а goal Тһе 1802 OP CODES: The instruction бей of the 
RCACHughes 1802 microprocessor; THE HISTORY OF COMPUTING: THE 
ІВМ 7070; ARTIFICIAL INTELLIGENCE AND ENTROPY: Chemistry, ar- 
tificial intelligence, and the second law of thermodynamics: BASIC TEXT 
EDITOR; BUBBLE MEMORIES: А Shor! Tulorial. STACKS ІМ 
MICROPROCESSORS: Learn the ups and downs ol stacks in your 
microprocessor: TIMESHARING: SQUEEZING THE MOST FROM YOUR 
MICRO; THREE TYPES OF PSEUDORANDOM SEQUENCES. 


July 1979 


GRAPHIC INPUT OF WEATHER DATA; SOUND OFF: Interfacing а com- 
puter to exlernal sound generation devices; A MODEL OF THE BRAIN FOR 
ROBOT CONTROL, Part 2: А Neurological Model; SONIC 
ANEMOMETRY FOR THE HOBBYIST: Measuring wind speed and фгес- 
lion by electronic means; THE NATURE ОҒ ROBOTS, Part 2:  Simulalad 
Control System, Understanding closed loop contro! sysiems; QUEST: Will 
you lind Ine treasure or will Ihe giant find you first?; MOUSE: А language for 
Microcomputers, Simple language Іс demonsirate implementation pro- 
cesses; SUBROUTING PARAMETERS; THE MATHEMATICS OF COM- 
PUTER ART: CREATIVITY IN COMPUTER MUSIC: Effect of computer 
use on music composition and theory; PHOTO ESSAY: Physical Hardware 
of a New Computer Backplane, The beginnings of a homebrew 6809 personal 
computers. 


August 1979 


ANYONE KNOW THE REAL TIME?: Simple methods of telling time; 
MODEL OF THE BRAIN, Part 3: Comparison of Brain and Model, Does 
CMAC accurately represent human brain function?; NATURE OF ROBOTS, 
Part 3: А Closer Look at Human Behavior, Simulating a 3-muscle system; 
THE DESIGN OF AN M6800 LISP INTERPRETER: Тһе theory behind one 
implementation; LISP APPLICATIONS IN BOOLEAN LOGIC; AN OVER- 
VIEW OF LONG DIVISION: = Providing real answers to division problems; 
AN OVERVIEW OF LISP; LISP BASED SYSTEMS FOR EDUCATION; THE 
LAMBDINO STORAGE MANAGEMENT SYSTEM: Data storage techni- 
ques represent major design considerations; PATTERN-DIRECTED IN- 
VOCATION LANGUAGES: A data base development tool; EXPLORING 
TRS-80 GRAPHICS; A MATHEMATICIAN'S VIEW OF LISP; A PREVIEW 
OF THE MOTOROLA 68000; LISP BASED SYMBOLIC MATH SYSTEMS. 


September 1979 


JOYSTICK INTERFACES; INTRODUCTION TO MULTIPROGRAMMING; 
INTERFACE А CHESSBOARD TO YOUR KIM-1; A LOW-SPEED 
ANALOG-TO-DIGITAL CONVERTER; THE NATURE OF ROBOTS, Part 
4: A simple, human experiment; INEXPENSIVE, OPTICAL PAPER-TAPE 
READER; А MODEL OF THE BRAIN FOR ROBOT CONTROL, Part 
4: Decision-making procedures; SOME MUSINGS ON HARDWARE 
DESIGN: Simple design techniques; SOLDERING TECHNIQUES: Арс: 
ture essay, HANDY PULSER: A simple. circuit-debugging tool; THE 
AMSAT-GOLEM-80: А modular and inexpensive S-100 computer system; 
ADD SOME CONTROL TO YOUR COMPUTER. 


October 1979 


TRACING YOUR OWN ROOTS: Genealogical research with a miccocom- 
puler; POWER HELPS ANALYZE ELECTRIC BILLS: Determine power 
usage from appliance ratings; SELF-REFRESHING LED GRAPHICS 
DISPLAY; INTERFACING THE 5-100 BUS WITH THE INTEL 8255; THE 
XYZ PHENOMENON: Stereoscopic Plotting by Computer, Three- 
dimensional simulation using optical devices and computer graphics: CURVE 
FITTING WITH YOUR COMPUTER: А simplified approach to nonlinear 
regression, SPACE GAME: Develop your reflexes wilh this fast-moving 
game; EASY TO USE HASHING FUNCTION: Random symbol dislribulion 
aids recall process; PICKING UP THE PIECES: Recovering [rom disk write 
errors; VARIABLES WHOSE VALUES ARE STRINGS: String variables 
сап be easy to use; ІВМ COMPATIBLE DISK DRIVES: Floppy disk sector- 
ing rules; THE TRS-80 SPEAKS: Discussion of а vocal output peripheral 
for the Radio Shack TRS-80: LOW-LEVEL PROGRAM 
OPTIMIZATION: Sore Illustrative Cases, How lo decrease memory re- 
quiramenis and increase execulion speed; SOME LAWS OF PERSONAL 
COMPUTING: Some unnatural, natural laws; BUDGET BUILOING ON A 
BARE BOARD. 


November 1979 


SOLVING SOMA CUBE AND POLYOMINO PUZZLES; PROGRAMMING 
STRATEGIES IN THE GAME OF REVERSI: А tutorial on using Ihe 
Minimax theory in designing a game; A SPACECRAFT SIMULATOR: А 
space-nayigation game; THE NATIONAL MICROPASTIME: Simulating 
baseball games using actual statistics; WRITING ANIMATED COMPUTER 
GAMES; BUILD A SIMPLE DIGITAL OSCILLOSCOPE: Display 
waveforms with light-emitling diodes; THE INTEL 8086: Hands-on ex- 
perience with a system design kit; ALPHA-BETA PRUNING: А program- 
mer's approach to simulating a chess game; INTEHFACING THE PET TO A 
LINE PRINTER: Connection through ihe PET user port plus a screen 
image-printing program; STACK IT UP: Use your micraprocessor's stack 
to your best advantage; FIVE USEFUL PROGRAMS FOR THE SC/MP; THE 
CHERRY FRO KEYBOARD: A professional keyboard for the hobbyist. 


January 1980 


COMPUTERIZE A HOME; A COMPUTER-CONTROLLED LIGHT OIM. 
MER, Part 1: Design; A FURNACE WATCHDOG; TELEPHONE DIALING 
BY COMPUTER; ANALYSIS OF POLYNOMIAL FUNCTIONS WITH THE 
ТІ-59 CALCULATOR, Part 2; ALPHA LOCK FOR YOUR ASCII 
KEYBOARD; RELOCATING 8080 SYSTEM SOFTWARE; EIGHTEEN 
WITH A DIE, A LEARNING GAME PLAYER; MAKING COLOR SLICES 
WITH AN INTECOLOR MICROCOMPUTER; WHAT COMPUTERS CAN- 
NOT DO; INDIRECT ADDRESSING FOR THE 6502; THE PLOT CON- 
TINUES; А COMPUTER-GENERATED REMINDER MESSAGE. 


March 1980 


EASE INTO 16-BIT COMPUTING: Gel 16-bil performance tram an 8-1 
compuler; ELECTRON BEHAVIOR IN A CHEMICAL BOND; SOLVING 
PROBLEMS INVOLVING VARIABLE TERRAINS, Part 2: Special cases, 
including hexagonal grids; A POWER-LINE PROTECTION CIRCUIT; LAN- 
DING MODULE SIMULATION WITH RANDOM SURFACE; THE DIRT- 
CHEAP BOOTSTRAP, MORE NOTES ON BRINGING UP А MICRO. 
COMPUTER; HYDROCARBON MOLECULE CONSTRUCTOR; SUPER 
ТІС; HEWLETT-PACKARD'S NEW PERSONAL COMPUTER, THE HP-85; 
TRS-80 PERFORMANCE, EVALUATION BY PROGRAM TIMING; ELEC- 
TRONIC PLANIMETRY; OPERATION CODES FOR 8080, 8085, AND 280 
PROCESSORS; TO ERR IS HUMAN. 


April 1980 


COMPUTING THE і CHING WITH А TRS-80; THE GREAT RACE AND 
MICRO DISK FILES: Horse Race Simulations; PROGRAM THOSE 
2708s!; APPLE AUDIO PROCESSING; BUILD A LOW-COST EPROM 
ERASER; USING THE COMPUTER AS A MUSICIAN'S AMANUENSIS, 
Part 1: Fundamental Problems: ADD A SIMPLE TEXT EDITOR TO YOUR 
BASIC PROGRAMS; EASE INTO 16-BIT COMPUTING, Part 2: Examin- 
ing a Small Multi-User Syslem; ADVANCED REAL-TIME MUSIC SYN- 
THESIS TECHNIQUES; CALCULATING FILTER CAPACITOR VALUES 
FOR COMPUTER POWER SUPPLIES; A GRAPHICS TEXT EDITOR FOR 
MUSIC, Part 4: Structure of Ihe Editor. 


May 1980 


А DC-TO-DC CONVERTER; EXPANSION FOR THE RADIO SHACK 
TRS-80, Part 1: Principles of Parallel Ports; KIMDOS: Using Your KIM-1 
with a Percom Floppy-Disk Drive; INTERFACE А FLOPPY-DISK DRIVE TO 
АМ 8080A-BASED COMPUTER; GIVE YOUR COMPUTER AN EAR FOR 
NAMES; THE COSMAC DOODLER; ERROR CHECKING AND CORREC- 
TING FOR YOUR COMPUTER; THE CASSETTE LIVES ON: Ал Alter- 
native ta Floppy-Disk Mass Storage; A GRAPHICS TEXT EDITOR FOR 
MUSIC, Part 2: Algoriihms; USING THE COMPUTER AS A MUSICIAN'S 
AMANUENSIS, Part 2: Going trom Keyboard lo Printed Score; COMPAR- 
ING FLOPPY-DISK DRIVES BY SOFTWARE SIMULATION; THE CLUB 
COMPUTER NETWORK 


June 1980 


AN ANSWER/ORIGINATE MODEM; I/O EXPANSION FOR THE ТН5-80, 
Part 2: Serial Ports; 280 OP CODES FOR AN 8080 ASSEMBLER; COM- 
MUNICATING IN TWO DIRECTIONS; A TIME-SHARING/MULTI-USER 
SUBSYSTEM FOR MICROPROCESSORS; A TELEPHONE-DIALING 
MICROCOMPUTER, MY TRS-80 TALKS ТО МҮ CROMEMCO 2-2; 
UNDERSTANDING ISAM; INTERPERSONALIZED MEDIA: WHAT'S 
NEWS?, FIFTEEN: A GAME OF STRATEGY (OR ТІС-ТАС-ТОЕ 
REVISITED). 


July 1980 


HANDHELD REMOTE CONTROL FOR YOUR COMPUTERIZED НОМЕ: 
INTERACTIVE CONTROL OF А VIDEOCASSETTE RECORDER WITH А 
PERSONAL COMPUTER; РИОТІР: IMPLEMENTING А HIGH-LEVEL 
LANGUAGE IN A HURRY; THE 1880 WEST COAST COMPUTER FAIRE; 
SIMULATING HUMAN DECISION-MAKING ON А PERSONAL COM- 
PUTER; EDUCATION FORUM: BOOKS AS AN ANTIDOTE TO THE CAI 
BLUES; EDUCATION FORUM: THE PERSONAL COMPUTER—Last 
Chance for CAI?; EDUCATION FORUM: COMPUTER ILLITERACY; A 
PERSONAL COMPUTER ON A STUDENT'S BUDGET; THE MICROCOM- 
PUTER IN THE UNDERGRADUATE SCIENCE CURRICULUM; THE 
USER'S COLUMN: OMIKRON ТН5-80 BOARDS, NEWDOS + ; CREATING 
A FANTASY WORLD ON THE 8080; MICRO8: Using BASIC to Learn 
Assembly Language. 


To order any of the above back issues, please fill out and relurn the attached 
postage paid envelope. Allow 8 weeks for delivery. 


Circle 167 on inquiry card. 


64K Horizon |! $2669 


Dont be fooled by our low prices. These oren! just any 

64K Horizon II's. They're thoroughly resed, eohonced. 

and backed by fost wacranry service. Also. we discount 

the total system from game disks to hord disks. Coll for 
| our ресе on your system. 


Horizon |! 64K Quad ...................59069 


Horizon II 32K Ор..............._.....823039 | 


Horizon |І 32K Quad ...........—.526089 
| PRINTERS 
Okidata 


Microline 80 


$539 


Epson .„.../А©80 


Paper Tiger 44О0............................-2875 
| Paper Tiger 460С.......................01149 
Centronics 737 ecrire 5789 
Anadex 9500, 9504 ed Od? 
ТІ-Ә10 Basic rm mmm 901489 
NEC 5540.................-...........-._$2589 


Arari ШАШ Ы cattto ici cette $747 


diamo P E E E e 


Zenith (Hearh) 7-89 48Қ................ 52499 


Industrial Micro 5000 D.D.............52499 
Alros ACS5-8000-5 RTT TRIS td 


РЕ. Bantam (w/non-glore) 

Sorge 59 420::.......!...!...“ӚӚ-....... “9727 
Televideo 920€ .......... c 5769 
Televideo 950C............—. 4. 


Mail Order Only 
2% cash discount incl. Prices subject to chonge. Product 
subject кэ gvoll. Az. residents odd 5%. FOD. Sconsdole. 
0-20% restocking fee for retumed merchandise. 
Woranties induded on all products. 


scottsdale 
Systems 


6730 E. McDowell Road 4103 
S&comsdole. Az. 85257 


Open á to ó PM - MeSor, 


(602) 941-5856 
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Listing 1 continued: 


LO? 
Lio 
(11 
Lis 
Lis 
(14 
Lit 
Lié 
Li? 
СААМ 
LCRA^MO 
LCKAM1 
LERAM? 
L OOF 
LAI 
LPIXO 
ІРІХІ 
LPIX10 
LPIX?2 
LPIX3 
LFIX4 
LPIXS 
LF1xé 
LP IX? 
LF1x8 
LPIX9 
LREG 
LSUE 
LSY“ 
LSYAO 
LsYm 
n 

MAIN 
MICRQU 
"nn 

MN 

nou 
nouo 
моу] 
mou? 
noui 
MOUs 
novo 
noua 
Яо.) 
Mave 
моче 
mMSTACK 
NAINT 
MULL 
OUTPUT 
РЕОТТИ 
РЕЕК 
PENTER 
FIXEL 
FIXELO 
PIXEL) 
PIXELZ 
F1XEL3 
FIXEL4 
FIXELS 
PIXEL6 
PIXEL? 
PIXELB 
PIXEL? 
PIXELA 
FIXELE 
PIXELC 
FIXELD 
PIXELE 
FIXELF 
PIXELG 
FIXELH 
PIXELI 
FIXILJ 
PLOT 
FOKE 
FRIAAT 
FY OF 
FUT 


КЕ9170 
RCRAM 
RERAN 
KCRAM1 
ЕСКАЯ2 
RR AM 
REF 


RELOC 


RESTAR 
RETN 


OO1E 
4020 
0022 
0024 
(0526 
güve 
бо>й 
0902. 
DO2F 
DJAB 
144-246 
DICE 
GOF A 
007 
0314 
0324 
O33F 
0576 
0342 
054% 
O34A 
03406 
0364 
0357 
026Е 
0379 
0287 
GIFF 
O3CE 
0304 
0300 
0044 
OOBE 
0000 
D 4*, 
0044 
ОЗЕР 
0427 
0454 
C438 
0448 
0454 
0461 
0465 
ПАБА 
0475 
DAFF 
103F 
0024 
00 4С 
017% 
1000 
DEA4 
anat 
OBAA 
O8CS 
ОВЕ О 
0909 
0910 
0924 
09738 
0942 
(972 
097E 
peat 
Ove? 
oFad 
0967 
CFE1 
OSE? 
OFFS 
OFFC 
GAOL 
DALBE 
GAZE 
ОАЗҒ 
083% 
0255 
17FF 
O^7E 


ooo 
0435 
0466 
0476 
O4AYT 
0404 
0043 


FFFC 


осоо 
O4EE 


177 
1/8 
17% 
109 
i51 
18, 
183 
(134 
155 
^7% 
782 
Ava 
el! 
24d 
ELO 
885 
Be? 
912 
EGE 
890 
BF? 
73 
#02 
703 
706 
Fil 
?319 
978 
1022 


"mg 
2404 


vel 
1183 
1191 
1172 
1201 
1220 

206 


151 


146 
1240 


124 
777 
ШЫ 
793 
290 
1? 
ШЕ, 
БЕС 
710 
894 
87H 
57 
871 
pv? 
894 
704 
907 
12% 
127 
128 
1027 
1023 
1704 


22 


14599 
1700 

12% 
1078 
1106 
109) 


2 108% 


1125 
1132 
1123 
1111 
1144 
1148 

14? 


215 

121 

18 
131% 

479 
2043 
2097 
2119 
2123 
2114 
2138 
2146 
208? 
2192 
2194 
2187 
2211 
21 
2071 
2263 
2764 
£270 
2258 


2 2285 


2273 
2303 
1714 
БЕР 
635 


1151 
2384 
414 
120 
1164 


1154 
1202 
Sire 
1849 
poc 
142 
172 
182 
192 
202 
212 
298 
131 


886 


?01 


1724 


1702 
1703 


1332 


234% 


611 


1554 


516 


ea 
1498 
153 
163 
173 
183 
193 
205 
213 
241 


913 


1734 


1704 
1724 


1137 


2409 


eM ih 


v17 


876 
190% 
154 
іён 
174 
184 
194 
204 
214 


915 


1741 


1718 


234760 


2107 


1683 


155 
14% 
175 
185 
195 
203 


1729 


Hee, "p 
ver 


JAE T 


1312 


154 
1585 
176 
184 
194 
20% 


1746 


2%74 


жр #4 i 
a “. 3 


1313 


157 
167 
17? 
187 
197 
207 


2476 


1314 


158 
158 
178 
185 
178 
208 


"178 


1494, 


19$ 
149 
17% 
18% 
199 
20% 


Listing 1 continued on page 260 


“ABE 


15 7£ 


140 
t20 
1 БІ) 
198 
20n 
210 


Ар. 


1631 


121 
171 
161 


5,000,000 Reasons to replace 


your 5-inch Floppies with a 


low-cost, high- 


erformance 


5 megabytes instantly expand the program and беке еее 
horizons on your H-89, TRS-80, ог 5-100 microcomputer system. 


[jJust slip 5 megabytes of оп-Ипе data storage 

into place In your standard 5-inch floppy disk 

| openings, and suddenly your capability horizons 

have dramatically shifted. Upwards. Now your 

CP/M* S-100 microcomputer system, or H-89 

E Heathkit (HDOS or CPM 2.2) computer system can 

әш utilize the kind of high-reliability and rapid- 

EM access mass storage which today's sophisticated 

programming demands. CA company named 

ACT has created a complete package at a price so good, you 

couldn't walk away from It. The 5-inch package Includes the 

remarkable Shugart Technology ST 506 hard-disk drive with 6.3 

megabytes of unformatted mass storage and a micro-sequencing 

controller card with complete floppy disk-like Interfacing. Hard- 

disks have never been more affordable. Jif you are wondering 

Just how these uitra-fast, high throughput hard-disk drives will 
work with your multi-terminal or real-time 
transaction oriented systems: now you can get 
some straight answers. Clip and mall the coupon 
for quick response to all your questions. Or 
better yet, give us a call today at (703) 471-6288 
for some no-nonsense reasons why your system 
needs to ACT now. Quantity pricing is available 
to meet the needs of Original Equipment 

Manufacturers; check the box on the coupon. B 


American Computer 


Circle 168 on inquiry card. 


Clip and mail coupon to: 
11301 Sunset Hills Road 


and lTelecommunications Suite А-4, Reston, VA 22090 
Corporation (703) 471-6288 


БЕ иШ БН B B BD BD BM BM UD B 
Tell me more about the ACT 
5-Inch hard-disk drive 
package: 

My present 5-inch hard-disk drive 

interests center around: 

[] S-100 Microcomputer Systems 

L] H-89 Heathkit Computer Systems 

[] TRS-80 Radio Shack Computer 
Systems 

O Send me quantity price schedule 


Name 


Title 

Company 
Address 

City, State, Zip 
Phone ( ) 


Circle 169 on inquiry card. 


CHOOSE... 


Apple Desk 


Choose an 


А compact bi-level desk ideal for an Apple 
computer system, This 42" x 31%" desk comes 
with a shelf to hold two Apple disk drives. The 
top shelf for your TV or monitor and manuais 
can also have an optional paper slot to accom- 
odate a printer. 


Choose a Micro Desk 


Gat your micro computer off tha desk top and 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, Dy naby te, 
Vector Graphics, and Altos computers. Tha 
desks coma in a variety of sizes and colors. 


Choose a Mini Rack 


Mini racks and mini micro racks have standard 
venting, cable cut outs and adjustable RETMA 
rails. Choose а stand alone bay or a 4B", 60”, 
or 72" desk model in a variety of colors and 
wood tones. А custom rack is available for the 
Cromemco. 


Choose a Printer Stand 


Тһе Universal printer stand fits the: 


Centronics 7005 Diablo 1600's & 2300's 
Dec LA 34 T.I, 810 & 820 

NEC Spinwriter Okidata Slimline 

Lear Siaglar 3008 — Anadex 9500's 


Detivery in days on over 20D stylas and colors 
in stock. Daalar inquiries invited. 


ELECTRONIC SYSTEMS 
FURNITURE 

COMPANY 

17129 S. Kingsview Avenue 


Carson, California 90746 
Telaphone: (213)538-9601 
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Listing 1 continued: 


KF IX OSOE 15310 137 

КРІХО O82C 1522 1318 

ЕРІХІ 0530 1324 1314 

КРІХ2 0533 1325 1323 

ЕРІХЗ  Q53B 1327 1335 1337 

КЕІХі 0546 1332 1325 

RPIXS 054% 1534 1331 

KREG 0557 1340 133 

RSUR 055 13959 134 

KEY" 0587 1433 135 

RSYMO ОА 1490 1434 

RTOP J7FF 222 5127 

500 0030 187 

301 0031 188 

502 0032 187 

503 0033 190 

50% 0034 171 

305 0035 192 

S06 9036 193 

S07 0037 194 

$10 0038 195 

811 0039 196 

512 003A 15? 

514 оо зв 199 

514 onac 199 

515 00460 200 

S16 003Е 201 

517 003Ғ 202 

SENDEK OABB 2433 11B9 1199 1232 1407 

SENOB'Y 0А91 2440 303 305 307 309 
325 331 353 355 
2435 2461 

SLINK 0010 1489 SP! 720  9B6 1399 

SLONG 0030 186 981 1403 

SOFI 0041 204 59% 997 7368 74) 

ЗЕТЕ 0040 203 577 558 734 740 

STRUCT 1060 150 219 316 321 392 
720 744 991 984 
1908 

Sx 0047 210 1571 1673 1738 1749 

БҮ 0046 211 1455 1487 1737 1752 

GTA üSBP 1493 134 

SYAO 0504 1503 1530 

SYAMIL o4608 1927 1544 

SYA? O41C 1537 1554 

SYNS 052t 1945 1519 

БАА, OL3A 1552 1548 

STAS NOSE 15954 155) 

SYMTAB 1400 216 1024 1041 1439 1450 

USER ПААЗ 2488 27 2g 59 80 

МЕС 0444 1598 137 

VECO 0%%Ғ 1815 1612 

VEC) 047С 1623 1420 

МЕСІО 0607 1873 1870 

МЕСІ! DAEL 1477 1672 

VECI2 Ufs 1437 1484 

ULCIi3 OSFE 1491 1654 

МЕСІ 07131 1702 1678 

МЕСІЗ 0715 1204 1701 

VECIS 02724 1710 1740 

МЕСІ? 073% 1722 1720 

UECIR 075E 1740 1732 

МЕСІ” 077) 1250 1746 

VEC? 0880 1828 1405 

VECZO 0772 1753 1739 1751 

VECS 1890 1534 1403 

МЕСА 06%С 1642 163% 

VECS 0667 1649 1644 

VERS П&АП 1652 1437 

VEC? NAS2 1599 14625 1835 1551 

МЕСЕ И д 1657 1654 

VEC? 0&ВЕ 1660 1658 

WATT 7 BE 1782 13Е 

WAITO 0791 1288 1,33 

WAIT1 (0/92 1287 1765 

WAIT? 0798 1789 1791 

XERE 90%С ОВА 110 20692 

XERRO ODAB 289 29 5% 

XERRI 0112 337 300 

XERR2 0119 340 441 

КЕКЕЗ б12Р ЗА? JAR 

ХЕЕЕТ OQSA 213 X6 317 $1 527 


1448 1452 1493 1454 14955 2437 
211 311 315 ЗІП 320 522 
1214 1216 1218 1320 1333 134% 
1269 
1240 1272 
504 306 S07 9508 3511 591 
1583 1197 1403 1838 1841 1905 
] 524 
6l 82 83 54 


Text continued from page 238: 

clipping routines (CLIP and CASE). 
There are several utility routines 
maintaining the frame buffer (ie: 
PEEK and POKE, which place or 
return a pixel value at a given coor- 
dinate; PUT, which pokes a series of 
pixel values; and PIXEL, which does 


the transformation from the coor- 
dinate plane to the physical memory). 
Only one routine in the entire 
package, PIXEL, directly manipulates 
the frame buffer. Besides PIXEL, all 
subroutines operate in a Cartesian co- 
ordinate system. Because of this 
structure, only PIXEL must be altered 
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With Computer Conflict" and a little imagination, we'll 
transform your staid and respectable Apple computer into the 
fearsome war machine of the Soviet Red Army. Computer 
Conflict actually consists of two fast-paced, action-packed war- 
games played on full-color mapboards of Hi-Res graphics: 
Rebel Force and Red Attack! 


REBEL FORCE puts you in the role of a Soviet commander 
whose regiment must face a computer-directed guerrilla up- 
rising which has overrun a vital town. Armed with your tank, 
heavy weapons, and infantry units, your mission is to regain 
the town through the annihilation of the Rebel Force. 

Your advance will be brutally opposed by minefields, 
ambushes, militia, and anti-tank guns — all skillfully deployed 
by your computer, Survival and success of your units will 
depend on your ability to take advantage of the variable terrains 
- open, forest, and rough - each of which has different move- 
ment costs and shelter values. 

In this finely-balanced solitaire wargame, every move is 
played under rea-time conditions: Procrastinate and lose. At 
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After you're done playing Computer Conflict, you may be 
in a mood for something other than ground-attack wargames. 
іп that case, Computer Air Combat is just what you need. 

With Computer Air Combat, your screen lights up with an 
open sky generated by Hi-Res graphics offering global and 
tactical plots. Squint your eyes a bit, let loose your mind, and 


you'd swear your keyboard has melted into the throttle, rudder, 


altimeter, and other cockpit instrumentation of a World War 1l 
combat plane. In fact, any of 36 famous fighters or bombers, 
from a Spitfire and B-17 Flying Fortress to the Focke-Wulf 190 
and А6М5 Zero. Each plane is rated - in strict historical 
accuracy and detail - for firepower, speed, maneuverability, 
damage-tolerance, and climbing and diving ability. 

Practically every factor involved in flying these magnificent 
airplanes has been taken into account, even down (or up?) to 
the blinding sun. Climb, dive, twist, and tum. Anything a real 

ne can do, you can do. However, the computer prevents all 
"illegal" moves - such as making an outside loop (which in 
real life, would disastrously stall а plane). 


Credit card holders, if you own an Apple®ll 48K (Apple 
soft ROM) and a mini-floppy disc drive, call 800-227-1617 
ext. 335 (toll free) and charge your order to your VISA or 
MASTERCHARGE. In Califomia, call 800-772-3545, ext. 335. 


To order by mail, send your check to: 
Strategic Simulations Inc, бері. W, 465 Fairchild Drive, 
No. 108, Mountain View, СА 94043. All our games carry a 
14-day money back guarantee to assure your satisfaction. 
While you're at it, you can also get our other games: 


HOW TO TURN AN AIXI 


ac a vaa те 
% + i F, 
“ сы 
р Ты poo | 
aui a 


и-не ун 


OR A SPITFIRE. 


PLE INTO A TANK. 


the sarne time, caution cannot be cast aside; severe unit 
losses will only result іп а Pyhrric victory at best. 

With its five levels of difficulty (plus one where you make 
up your own), the computer can and will stress your tactical 
skills to their fullest. 


RED ATTACH! simulates an invasion by a mixed Soviet 
tank and infantry force against a defending battalion. As the 
defender, your task is to deploy your infantry units effectively 
to protect three crucial towns — towns that must not fall! 

As the Russian aggressor, your objective is to crush the 
resistance by taking two of these three towns with your tanks 
and infantry. With control of these stronapoints, the enemy's 
capitulation is assured. 

Red Attack! is a two-player computer simulation of modem 
warfare that adds a nice touch: At the start of each game, the 
computer displays a random setup of terrains and units, pro 
viding every game with a new, challenging twist 

Computer Conflict, for $39.95, comes with the game pro 
gram mini-disc and a rule book 


CD ы 


PLAY THE COMPUTER. Aside from being the game's 
perfect administrator and referee, the computer will serve as a 
fierce opponent in the solitaire scenarios provided: Dogfight, 
Bomber Formation, radar-controlled Mightfighter, and V:1 Inter 
cept There's even an Introductory Familiarization Flight (with 
Air Race option) to help you get off the ground. 
With the number and type of planes and pilot ability 

variable, you can make the computer as challenging as you 
want to give you the ultimate flying experience. 


PLAY A HUMAN. Two can play this game as well, in 
dogfights and bomber attacks. Given a handicap of more or 
better planes or an ace pilot (or all of the above), even a 
novice at Computer Air Combat stands a chance to defeat a 
battle-hardened veteran. 

For $59.95, Computer Air Combat gives you the game 
disc, a rule book, two mapboard charts (for plotting strategies 
between moves), and three player-aid charts. 


О Computer Bismarck for your Apple: $59.95 
Computer Bismarck, TRS-809 48K Disc: $59.95 
Computer Bismarck, TRS-80 32K Cassette: $49.95 

П Computer Ambush (a tactical simulation of man-to- 
man combat in WWII) for your apple: $59.95 

O Computer Napoleonics, the Battle of Waterloo for your 
Apple: $59.95 

[1 Computer Quarterback (a realtime strategy football 
game): $39.95 


Apple is a registered trademark of Apple Computer Inc. 
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TRS-80 is a registered trademark of Tandy Corporation. 
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и out our new items. 
FANTASTIC PRICE PROTECTION POLICY 


The Discount Software Group will match any advertised price 
on any item that we carry. 
Also within 30 days after making a purchase at Discount, 

if you should find a lower advertised price on what you bought, 


just show us that ad. We'll refund the difference. 


It's that simple. 


Take advantage of some of the lowest everyday prices anywhere. 
Enjoy the security of a price protection plan 
that guarantees the utmost saving possible, 
both before and after you buy. 
When combined with the availability of full professional support 

and automatic update service you have the Ultimate Software Plan. 


No one else can offer such total peace of mind. 


It's an uncomplicated, convenient, logical way to acquire software. 


if different video-display hardware is 
used. 

Also, there are five interrupt- 
service routines. Four of these 
routines are directly connected to a 
hardware interrupt. For example, IN- 
PUT is called whenever the host sends 
a byte of data, and OUTPUT is called 
whenever the host receives a byte. 
XERR is called either by a non- 
maskable interrupt (which signifies a 
fatal error in the hardware or in a 
user-supplied subroutine) or by any 
other routine capable of detecting an 
error. XERR then provides a debug- 
ging capability to the host and allows 
examination of memory or registers. 
Finally, FRAME is connected to the 
frame interrupt. 

Whenever the video-display 
generator grants the bus to the 


DISK CP/M users: specily disk systems and formats. Mos! formats available i 1 i i 
„ПН мания. леу C Compier 3229/378 microprocessor, an interrupt signal is 
T ONL T.L.M. DBMS 14 CBAS $ 89/$15 generated on PIO (peripheral in- 
OSBORNE ¢ фе этә qa d (98 jet put/output) port 0. This interrupt 
пега! Ledger# .$ 59/520 use Specia Pascal/U $299/$30 chroni 1 
EA. E БЕКЕ || Ge Peur nds. dixo бе bert 
ауто! м 5 sca n 1 r 
Buy 2 get 1 froe $118/$57 MICROPRO Nevada Cobol $ 89/$25 м ODC IME, = “ча md 
ir ana ис НИЕ DAEMS ШЫЛЫ || RRAME а: Һе епа о еасһ frame, 
А il/Merge å 4 
— poe $149/$25 WordStar/Mail-Merge . $434/865 Condor DEMS 3599/5930 ЕКАМЕ maintains a frame count, but 
в aotar ulcan = 
(СРМ; 22 Micropols 8169/5258 org Master ог Ире Id also calls a routine, called NULL, 
бақ 816/425 | SuperSort! $199/525 — СВБ. .. 5268/545 located іп programmable memory. If 
CP/M* 2 2 Cromemco . %188/525 upersa /$25 Whatsil $148/$25 * à 
CP/M" lother versions). . . ... Са! SuperSort III .$119/$25 " Vsort I" ы $ 159/325 you desire to execute a routine at the 
я А icroSlal, : 
"Ме. $ 88/315 General Ledger’, $449/$40 String/80 $ 84/320 frame rate, perhaps to perform some 
Sid $ 65/$15 Acct Receivable 5449/540 ^" vedit, сшан i 
2-Sid $ 95/515 Асс! Payable ,$449/$40 Роѕітазіег . 5148/320 cal ation for a чили. simply load 
Тех . $ 70/315 Payroll $449/540 ” WordSearch $179/$25 (via LSUB) a routine at NULL, and 
DeSpool $ 45/510 Inventory . $449/$40 » SpellGuard $269/325 h А é 
m etn берен ші $890/340 Spell Binder $349/545 the software will call the routine at 
Basic-80 . samo GEA Tient Мечо. 5209/640 шен Panci i а 108 the start of every frame. 
Basic Compiler . $334/$30 adiing Adore 3349/0340  CPAaids . less 12% Th uer қан 
Fortran. 80. 5984/530 STRUCTURED SYSTEMS | EE: ere isn't sufficient room to 
ner ; - i 
Macro a0 E 44/320 Acct Receiablos 37474407 MICROSOFT describe all of the features of this soft- 
it / yable ‘$4 ist} 
MuSimp/MuMath $224/525 Payroll* .... . %747/3407 Other ‚Са! ware. The source listing has many 
MuLisp-79 $174/520  lventory Control# $447/340 PERSONAL SOFTWARE comments and provides a preamble 
Visicalc" ; da a 
POOP АМЕ ЕЕ ган $187/520 CCA Осама" 5 84 to each routine describing the routine 
MOSS , .. 3750440 БАРА 1 en aren ач $ 84 name, who calls it and whom it calls, 
$.0.FTWA R.E. AMMIAN — General Ledger 3224/340 а description, the registers affected, 
ia. a нан _ .$749/350 = ao гаа Acc Payable Í ure and the structures affected. Com- 
ж К ayro + а 
Federal corporate .$240/525 Job Castings $693/540 inventory $224/$40 ments are also provided for every line 
TCS1 Au a эжей" MUSE " of execu.able code; and there actually 
» General Ledger $ 79/$25 қ 4 uper-Taxt . $127 
Acct Recevable 5 79/325 marae .5493/540 Other disk soltware | less 10% are more comments than code. The 
v^ Acct Payable $ 79/525 МІСАОАР STC (Software Tech.) remainder of this discussion will 
» Payroll . $ 78/$25 Selector ill-C24 $289/s20 ” Prof. Time & Billing $279 A 
v^ All 4 $269/599 — ан - Other less 15% cover some of the major structures 
Selector iV@ $469/$35 : - : 
SUPERSOFT v^ S-Basic $269/325 "OTHER GOODIES: and algorithms implemented in the 
Forth (8080 оғ 280) .$128/325 WHITESMITHS » Data Factory $ 84 А 
Diagnostic | з 49/520 MHITESMITHE воогазо Whatsit?. .$129 Micrograph software. 
Other disk software | less 10% Compiler .. $600/ ^ Creator .$229 
Pascal (incl "C") ж $750/$45 
pee WORKS ^ LedgerPlus 
..$ 68/ na EIDOS SYSTEMS IGL А/В & ASP) . $548 Software Structures 
Rator. , 414.32 Set tt: 1599/4350  TRS-80 MODEL H . Р І 
COMPUTER рати ‘ mim us ARE CP/M 22iP&T) 150/935 As we mentioned in Part 1 of this 
ari (level 1 89/325 FTW ectric Penci ELI 1 а 
Pearl (level 2)# $299/525 , TextWriter ІП EX c article, there are two important 
ге p LA TE ones mel тед > Norn 2 же $299 abstractions that must be im- 
ы? % в . 
SYSTEMS: " MatchMaker s 64/510 ^ Inf Шал eH — 3 in the Micrograph soft- 
» Creator $289/$25 » General Ledger $749 1 
» Reportor $169/$20 "OTHER GOODIES” » Acc! Весе е $449 ware, stractions denotes that the 
~ Both 399/545 Тіпу“С” 5 89/$50 »” Acct Payable $449 software appears as one thing to the 


user, while hiding the actual im- 
plementation. In this case, the 
abstractions allow the user to deal 
with manipulating images, rather 
than dealing with the bits and pieces 
of the frame buffer itself. 

Text continued on page 266 


* — Seria Bonus шаһ orar £-—- Fiaquiros seciosoh BASIC 4 Sappii « source code а Ropams CHASIC:2 р АЛ bamar 
ORDERS ONLY—CALL TOLL FREE VISA • MASTERCHARGE 


1-800-854-2003 ext. 823 » Calif. 1-800-522-1500 ext 823 
Oversoas--add $10 pius additional postage • Add 5250 tago and handling per each item » California 
residents add 6% sales tax » Allow 2 weeks on checks, С. ok • Prices subject to change without notice 


Аі! items subject to availability = 
THE DISCOUNT SOFTWARE GROUP 
1810 Argyle Ave.. Bldg. 102» Los Angeles, CA 90028 • (213) 666-7677 
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GET A HEAD START 
ON TOMORROW WITH THE 
SOFT WARE THAT'S GOING PLACES 
THE UCSD p-SYSTEM: 


JULIE ERWIN, Director of Marketing, SofTech Microsystems 


ur microcomputer software 
system’s going places for 
good reasons: 


We're constantly expanding 
and developing it. We started with 
UCSD Pascal" added FORTRAN, 
and we'll be introducing more in 
the months ahead. 

We offer a total development 
and execution environment, from 
operating system and cross assemblers 
to screen editor. 

We run on most major micro- 
processors today: Z80, 8080, 

8085, 6502, 6800, 6809, 9900 and 
LSI-11™ And because the UCSD 
p-System’s portable, you can be sure 
that what you invest in software 

today is a good investment in tomorrow. 

We're going places and 
gaining in popularity with microcom- 
puter manufacturers, applications 
developers, and demanding end users. 
Get a head start on tomorrow by 
working with a company that knows 
how to develop professional 
quality software, and that’s committed 
to delivering it. 

Our system's available for 
distribution licensing or for single-copy 
sales. With Pascal, it costs $350... 
with FORTRAN, $400... and with both 
languages, $550. Documentation 
sets are $50. Phone orders are welcome, 
and Visa and Master Card orders 
are accepted. Write or call for 
| more details. 


=OF rem 


A SUBSIDIARY OF SOFTECH 


9494 Black Mountain Road, San Diego, 
CA 92126. (714) 578-6105 
T WIX: 910-335-1594 


UCSD p-System and UCSD Pascal are trademarks of the Regents of the Uninersity of California. 
АРН ts a trademark of Digital Equipment Corp. 
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Figure 1: Hierarchy of subroutine calling in the Micrograph display-control program, The graphics primitives described in Part 1 are 
represented by the subroutines in the long horizontal row; all are called by the routine PRIMAT through an indirect process. The 
graphics-primitive routines may then call other routines, shown in the vertical column. The five routines shown in the horizontal row 
at the bottom are called by processor interrupts. Execution of a subroutine-return instruction causes control to branch to the routine 
EXEC. 
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DG: Realizing the H8’s Potential 


For the Engineer; Businessman; and Serious Hobbyist. 


NEW! DG-64D5 Now Available Now Use Standard CP/M? 


Uses Single 5 Volt Supply DYNAMIC RAMS. 

Like our DG-64D, asynchronous refresh Softwar е i | 

maintains memory contents during extended DG's system enhancements provide for RAM 

wait states. Call for additional information. in Low Memory allowing the use of the widely 
accepted STANDARD CP/M. 


Powerful, Bank Selectable Now Operation in Powerful 


64K RAM 280" Code 

Our high capacity, low power DG-64D 64K Our D i 

RAM allows more efficient utilization of space, ur DG-80 280” based CPU opens a new 
world of more powerful AND efficient 


freeing your motherb i 
9 YOUN ME Mer Etats Far рерровка languages and software. 


interfacing. 

The DG-ADP4 allows for operation of the Monitor 

DG-80 CPU at 4MHz while maintaining DG's FP8 monitor allows front panel debugging 
compatibility with the H17 Disk System. of 8080 AND Z80 machine language programs 
Execution time of CPU intensive programs is in either hexadecimal or octal format. Maintains 
reduced to half even before utilizing the all PAM-8" entry points and features. All 
enhanced Z80 instruction set. register sets available. 


The DG system enhancements for the Heath H8 computer are definitely a 
step above in price, performance, and factory support. 
THE 06-80 ZILOG Z80" BASED CPU — $249.00 (Documentation Only $25.00) 


FEATURES: Stales for any or all 8K blocks of memory е АП 780 ROM/EPROM. RAM ж Includes many advanced features 
e Compatible with Heath" НӨ hardware and software interrupl response modes available € interrupt Acknow- for future expansion ө Assembied, tested and guaran- 
* 780 CPU — Enhanced instruction set е Provisions tor ledge and Dynamic Memory Refresh signals available сп teede Extensive operations manual and 280 PROGRAM- 
up to 8K ROM/EPROM and/or 4K ВАМ e Jump-On-Re- bus в Frequently selected options by QIP switch or sol- MING MANUAL 

sel to amy 1K boundary € DIP switch selectable wait derless jumper е Machined contact gold sockets for 90 DAY WARRANTY 


NEW! 5 VO LT ONLY VER SION 64K RAM -- DG-64D5 refresh which maintains memory contents 
DG -64 D Uses Single Supply 5 Volt Dynamic RAMS Call for further information during extended wait states e 4 МН? opera- 
TURES: lion with no wall states required e Low 

BEST RAM EVER e Up to 54K bytes capacity Dynamic RAM able to any of 256 1/0 addresses e Up to 8 power consumption —iess [һап 8 watts 
AVAILABLE FOR e Hardware bank selectable in BK incre- boards controllable through one 1/0 port e Assembled. tested. & bumed-in e 90 
ments в Software bank selectable in 16K {allows page mode operation) = On-board DAY WARRANTY е 645 – 5525 00; 48K- 

THE H8. increments through 1/0 pon e On-board transparent refresh for 8080 ог 280 $480 00; 32K-S431.00; 16K-5382 00: 

bank select/CPU ROM disable port, address- microprocessor backed up by asynchronous Ик-5333 00; Documentalion Оту $15 00 


DG-FP8 $69.95 Monitor /Utility package (ог 05-80 CPU provides 16K CHIP SETS $49.00 
— є functions of PAM-B as well as the following: (8-4116 Type Dynamic RAMS) for DG- 32D. DG-64D. Apple" , TAS-80", 
+ Әріп =ч Or ары ді and I — A p y apa уе | HB88/ 89”. and Pet” 
е monitor features such as dis- provi -G as well as e Pro- | 
рты alterale register sets, display index й himware support for DG-ADP4, 4 MHz DG-CMD1 — $29. 95 
registers, е “Shorthand” display of mem- hardware e Includes single step features ROM disable port for use with Ihe tion with the 06-80 CPU and the OG-FP8 | 
Heath" H8 computer, Addressable to hardware/lirmware package (NOT RE- 


g огу contents pointed to by general purpose 
Documentation Only - $15.00 (Source Listing Not Included) | any of 256 1/0 ports. Allows theuse ofa QUIRED FOR SYSTEMS UTILIZING THE 
tull 64K of RAM when used in conjunc- 006-640 MEMORY BOARD) 


DG-ADP4 — $19.95 ң 
Plug-in hardware modification lo allow operation of the Heath" H17 disk system wih the DG-FP8/DG-ADP4 4 TOGETHER = 519 ‚95 
06-80 at 4 MHz Requires the use of the DG-FPB firmware package Save on Combination Purchase — Reg. $89. 30 


STANDARD CP/M Ver2.2 $130.00 


CP/M is a registered (габегтагк of D:gita! Research ot Pacific Grove. Caliiornza Heath. HOOS. HB. HERBO & PAMB are registered trademarks o! the Heath Company 28015 a regrsered Trademarh of 21100 
Corp PET жа registered trademark of Commodore Appie (5 a registered trademark o! Apple Computer TRS-BO is a registered trademark o! TANDY Corp 
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ELECTRONIC Developments Co Р 0 Box 1124 1827 South Armstron. Denson Tk 


75020 Check, Money Order, VISA (ж Master Charge accepted Phone 


DEVELOPMENTS СО. ais з кене ior persona checks to dear Texas көсе add 5 


Foreign orders add 20, Prices subject to change without notice 


Data Terminals Fast 
...from MICROMAIL 


630 


The Diablo Model 630 is a reliable, high quality. full. 
сһатасіт serial printer ior anyone who is seeking superior 

quality ai a low cost This is the first Diablo printer to 
otter complete interchangeability between metal and 
plastic print wheels. And ihe sophisticated and discerning 
user does not sacrifice print quality to obtain this versatility. 
Every aspect of the Diablo 630 design has been focused on 
maintaining ouistanding print quality. Terminals also 
have seli-lest, extensive intemal diagnostics and 


automatic bidirectional printing 


ANADEX DP-9500/9501 


The Anadex Models DP.950O and DP-9501 Alphanumeric 
line Printer: are designed for all printer applications, 
including those requiring high density graphics. Standard 
features include three standard interfaces (ES 232C, Cen- 
tronics Parallel, and Current Loop). software selectable 
print sizes including compressed and expanded print. 
heavy-duty nine-wire printhead (permits true underlining 
and descending lower case letters), and fast bi-directional 
printing. The model 9501 offers slighily higher graphics 


$1,999.00 


Adjusicble Forms Tractor — 8200.00 


resolution and a slightly slower print speed than the model 
9500. 


To Orden Send check to MICROMATL. Р 

ire two weeks іо clear. Visa/Mastercard сссер 

5750, 2% to orders 5751 - 82000. LX lo orders over 32000 NOTE Handli 
id in advance EY check. 


or 
ed on orders pre. 
Ait and Express 
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$1,399.00 


This state-of-the art, microprocessor-controlied terminal 
offers many advantages over older. dumber video display 
units. Standard features include five video attributes, 
conversational or block-mode communications, self-test, 
and an 80 column by 25 line upper/lower case display. 
The Sil is bulli by TEC, the nations oldest independent video 
terminal manufacturer. 


Price good through February 26.1961 — 5599.00 


НИП ИИ ГӨ 
siB Ñ "ll 
MICROMAIL « BOX 3297 е SANTA ANA, CA 92703 


‚О. Box 3297, Samta Апа. CA 92703. Personal or company checks | 


er less Ihan 


ачагу iz стүспісіз 
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Nama 
X 
Y 


Mnemonic 


Primary color 
Secondary color 
Frame count 
Vector mode 
Viewport O left X 
Viewport 0 left Y 
Viewport 0 right X 
Viewport 0 right Y 
Viewport 1 lett X 
Viewport 1 laft Y 
Viewport 1 right X 
Viewport 1 right Y 
Display format 
Status 


| Table 2: Functions of the sixteen 


graphics-display registers of 


Micrograph. 


Text continued from page 262: 

One of the more important abstrac- 
tions is the structure of the frame 
buffer appearing to be a Cartesian 
plane. In Micrograph, the user sees 
the system as a 256 by 256 pixel by 
256 color display, which is physically 
and internally truncated to a lower 
resolution (eg: 64 by 64 pixels with 
four colors, 128 by 128 pixels with 
four colors, or 256 by 192 pixels with 
two colors). In reality, the frame buf- 
fer cannot be physically accessed us- 
ing these same coordinates. Instead, 
the Micrograph firmware does the 
translation through the routine PIXEL 
from the Cartesian coordinates to the 
physical frame buffer. 

Figure 2 shows the structure the 
system implements for the three 
resolutions available through 
Micrograph. Actually, all the 
6847-supported resolutions are possi- 
ble: the software, however, directly 
supports only three. The figure also 
indicates a border in which no in- 
dividual pixels may be accessed. 

The other critical structure that 
Micrograph must implement is the 
graphics-display register set, As Parts 
1 and 2 explained, the graphics- 
display registers define system-global 
parameters, such as line type (eg: 
solid, dashed, small, or fat), current 
color, viewport coordinates, and so 
on. In Micrograph, there are sixteen 
graphics-display registers, whose 
functions are summarized in table 2. 
Remember that these registers may be 
directly accessed through the instruc- 
tions LREG and ККЕС and that they 
effect the execution of most of the 
other instructions. 

There are a few other abstractions 
implemented by the Micrograph soft- 


Стотетсо 


Tomorrow's Computers Today 


q^ FE XECUTIVE Business Systems 


e WE ARE PROUD to be an AUTHORIZED CROMEMCO DEALER 

© CROMEMCO stands for quality, reliability and obsolescence insurance 

€ CROMEMCO is widely recoanized as a microcomputer industry leader 

€ CROMEMCO provides strong support for their dealers and end-users 

© THE BOTTOM LINE - it's what you buy AND where you buy it... WE CARE! 


‚.... SEARCHING FOR SOFTWARE SOLUTIONS? ..... 


We are excited to announce our new GENERAL LEDGER, the first in a series of integrated accounting packages 
developed by EXECUTIVE BUSINESS SYSTEMS, scheduled for availability early in 1981, 


These modules are written in Cromemco 32K STRUCTURED BASIC and designed to take advantage of the many 
powerful features of the new Cromemco CROMIX Operating System, ` 


To follow in the series are Accounts Receivable, Accounts Payable, Order Entry/Inventory Management and Payroll. 


A powerful solution at just $995.00 per package. Dealerships available. 


‚.... CURIOUS ABOUT CROMIX’?..... 


This new Cromemco multi-user, multi-tasking operating system is a high-speed, high-performance system which sets 
a new standard of performance for microcomputer systems. It has many capabilities found only in large mainframe 
operating systems. 


The system supports a new set of Cromix calls as well as CDOS calls so that programs that use CDOS can execute 
under the Cromix system. 


Cromix supports hierarchial directories and a disk address space of one gigabyte. Maximum file size is limited only 
by the available disk capacity. Among the many advanced features are the tree directory structure and spooling. 


All this and more for only $295.00 


‚.... EAGER TO FIND AN EXPERT EXPORTER? ..... 


We welcome international orders. Please call, write, TWX or cable for our international ordering and shipping infor- 
mation, or for Pro Forma invoices for the products of your choice. 


As a member of a non-profit air freight shipper's association we can offer most attractive rates and excellent “follow- 
through” service to either domestic or international consignees. 


At EBS all orders, whether large or small, receive prompt, courteous service. 


O.E.M. inquiries welcome. 


WE INVITE YOU TO VISIT OUR NEW EXPANDED SHOWROOM AND SEE CROMEMCO 
SYSTEMS ON DISPLAY DEMONSTRATING BUSINESS APPLICATIONS AND THE NEW 
HIGH RESOLUTION COLOR GRAPHICS. ENJOY A CUP OF COFFEE AS YOU BROWSE IN 
OUR READING ROOM..... CROMEMCO TECHNICAL MANUALS AVAILABLE. 


VISA 20453 East Valley Boulevard, Walnut, California 91789 master charge 
d (714) 594-5736 ten 
TWX: 9105813809 . Cable: EXECBUSSYS 
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MicroMint 
presents | 
COM M-80 * 


The TRS-80 I/O 


solution. 


TRS-80 
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Includes case, power supply, ribbon 
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As featured in: 


“170 Expansion for the TRS-80" 

BYTE, June 1980 
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Figure 2: Pixel mapping structure of Micrograph firmware. 


ware worthy of mention and mostly 
relating to display-list subroutine 
implementation, as shown in figure 3. 
For user-called microcomputer 
machine-language subroutines (ac- 
cessed through CALLS), the 
microcomputer stack is used to han- 
die subroutine nesting. А similar 
structure must be implemented for 
the graphics-primitive subroutines, 
as the figure indicates. In this case, a 
second stack is maintained and is 
pointed to by a base-register offset by 
another byte (GPC). This stack holds 
the nested graphics-subroutine 
names, not addresses. Another byte 
(SPTR) holds the current subroutine 
name. 

To find the actual entry point of a 
subroutine, two more tables are used 
(SLINK, the subroutine address in 
memory, and SLONG, the sub- 
routine length). To access the actual 


address or length of a subroutine, 
SPTR is added to the table base for 
indexing the appropriate data. 
SLONG directly provides the 
subroutine length with a maximum of 
256 bytes. The value in SLINK is 
added to SOFF, the subroutine offset, 
to point to the next instruction in the 
current subroutine. 


Major Algorithms 

The implementation of the 
Micrograph instruction set is relative- 
ly straightforward. However, there 
are a number of algorithms buried in 
the software that you should be 
aware of, including the algorithm for 
the routine PIXEL, the scan-line con- 
version routine, and the clipping 
routine. Since these routines are 
utilities used by several of the 
command-processing subroutines, 
they will be discussed first, followed 
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Figure 3: Micrograph display-list 
subroutines. Figure 3a shows the stack 
used for nested user-called subroutines. 
Figure 3b shows the scheme used for keep- 
ing track of nested graphics subroutines. 


by some details on the command (ie: 
instruction) processing itself. Even if 
you don’t plan to build a complete 
version of Micrograph, or if you have 
an existing graphics system, the 
following algorithms may easily be 
used to implement some important 
graphics-processing functions. 

The routine PIXEL is the only 
routine that directly accesses the 
frame buffer: all other routines 
operate in the abstraction of the 
Cartesian plane. Hence, PIXEL must 
provide the mapping between these 
two frames of reference. Remember 
that the frame buffer is actually a 
block of memory up to 6 K bytes 
long. As figure 4 indicates, this block 
of memory is mapped directly to the 
display by the video-display 
generator. Since Micrograph sup- 
ports three different formats, this 
mapping is not necessarily constant. 
Figures 5a, 5b, and 5c describe this 
transformation for each display 
resolution. These are essentially bit- 
manipulation operations, and be- 
cause they are very similar, it will suf- 
fice to discuss one in detail, the 128 
by 128 pixel (four-color) resolution 
in figure 5b. 

PIXEL starts with clipped X and Y 
coordinates and, through the given 
bit manipulations with some moving, 
complementing, and shifting, forms a 
16-bit offset from the start of the 
refresh memory. This offset is added 
to the start of the frame-buffer 
memory, which then points to a par- 
ticular byte in the refresh memory. 
Since, in this case, there are four pix- 
els packed in 1 byte, bits 3 and 4 of 
the clipped X value are used to point 
to one particular pixel. Since PIXEL 
sets or reads the color-value bits that 
correspond to the pixel, we must also 
match the byte representing the se- 
lected color to the pixel data. In this 
case we actually truncate the selected 
color and use only the top 2 bits as 
significant, which equates to four 
possible colors. Thus, there's a poten- 
tial of 256 possible colors, if the hard- 
ware will support it. 

Recall the description of a viewport 
in Part 1: a rectangular block that is 
part of (or the entire) display screen. 
Therefore, you can clip (ie: make in- 

Text continued on page 274 
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Figure 4: Mapping of picture elements to the video display. 
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WE SHIP ОУЕН 85% 

OF OUR ORDERS THE 

DAY WE RECEIVE THEM 
1-800-343-5230 
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visible) all points that are outside (or 
inside, in the case of masking) the 
viewport. This feature allows multi- 
ple images to be placed on the display 
and for selective updating. 

In Micrograph, four possible cases 
of clipping are defined, as shown in 
figure 6. These cases allow more flexi- 
ble masking and selective updating. 
Of course, you must have some sort 
of algorithm to determine if a point 
should be clipped. The input 
parameters needed for this algorithm 
are the current X and Y points and the 
coordinates of the viewport, which 
we call X,, Yı, X,, and Y,. Figure 7 
describes the algorithm for determin- 
ing the case of the viewport, which is 
done by determining the relationship 
of the four viewport coordinates. 
Continuing, as the figure shows, you 
compare the current X and Y coor- 
dinates to determine where in the 
display they are located. Finally, to 
complete the clip algorithm, note 
what parts of the screen are not 
clipped relative to the case of the 
viewport. 

There is one final algorithm that 
must be discussed, namely, the scan- 
line conversion routine. This routine, 
actually located in routine VEC, 
draws a clipped line on the display 
given the current X and Y points as 
the start of the vector and the end- 
point coordinates. Figure 8 provides 
the scan-line algorithm used Бу 
Micrograph, which computes every 
point along the vector. As the 
flowchart indicates, the routine first 
sets counter C to O. This counter 
tallies the number of points that have 
been generated. Next, MM and MN 
are set to the maximum and the 
minimum, respectively, of the AX 
(delta X) and AY values (ie: the cur- 
rent X or Y value minus the respective 
endpoint value). These values deter- 
mine whether the line is longer in the 
X or the Y axis. M is then set to half of 
the maximum value. 

Next, a loop is started that first 
compares C and MM to verify that all 
the points have been plotted; if not, 
then M and MN are added. M is then 
compared to MM, to determine the 
necessity to increment your position 
in the shorter axis. Following the 
flowchart, the increment values for 
the X and Y axes are determined next. 
The longer axis is always incre- 
mented, and the shorter axis is only 
incremented if M is greater than or 
equal to MM. Next, the new X and Y 
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КУЛА АКОП 
NMANNANANANAAN 
ANNANANNANAAAX 


Micropolis МСР1027М1 floppy disk drive to your 
TAS-80" computer. Tha MCP1027M1 in fully plug com- 
Patable with the TRS-B0* expansion interlace floppy 
disk output. 


SIMPLE INSTALLATION 


Simply plug Ihe MCP1027M1 inlo your dala cable, 
and your on-line. There is no need lo worry about for. 
mat compalability. Your TAS-60" 35 (rack 6%" floppy 
disk programs will operate identically on Ме 
MCP102?M1. Compatability doesn't ала here. 
Micropolis has even matched the colors of Ihe 
МЕР1027М1 то the TAS-80*. 


WHAT'S A LITTLE TECHNICAL 
SUPERIORITY AMONG 
FRIENDS? 


Anyone can cul price by cutting out capacily or 
valuable features. Bul there's no long term advantage 
in М. Not for the usar. Or the bullder. 

Micropolis takes a better approach, even though it's 
harder, using advanced design іо provide more 
capability while also lowering cost. 

For example, mosi 5'A-Inch floppy disks cut cosis 
by using a cheap, less accurate plastic cam or cam 
follower to position the raad/write head. Mosi B-inch 
(lappy disks use a better approach, wilh а rolled steel 
lead screw for this funciion. 


We go {hem one better and use an all-sleel system, 
wilh a pracision-ground sleal lead screw and slesl 
follower. R coss more but gives us greater storage 
capacity wlth lower cost per thousand bytes, Not so 
Incidentally, our steat construction (compared to 
plasilc) significantly increases reliability, too. There's 
even a built-in File Protect feature thal prevents ac- 
cidental toss of valuable Gala. (А file protected 
diskelte cannot be written on.) 

Heal can cause numerous read and write errors thal 
can become hazardous lo your data, The major heal 
producing power supply components ara mounted to 
a large heat sink, external lo Iba cabinet, by the power 
Switch and fuse (located at (he rear of ihe cabinet). 
This design is to assure that the drive components ar3 
кер! as cool as possible to assure reliable data 


recovery. 
MICROPOLIS 
BUILDS 'EM RIGHT 


Reliability |usl can't happen, and it сап! be posled 
on latier. Micropolis knew you had Io have 11, &5 thay 
designed И in, Micrapolis builds it in every day. Just 
because Micropolis drives are economical doesn't 
mean they're cheap. 

To save unnecessary wear and lear on Ihe diskette, 
Місгореііз included an automatic deselaction feature 
which retievas haad pressure on the recording surface 
when the disk істі in usp. This produces longer 
operaling life: more Ihan 10° passes on one Irack. 

When unloading. the disketle ts ejectad 
automatically. Just pull it out. 

To cap it all, disk speed is independant of any fluc: 
lugtion in line Irequency. 

It all adds up to solid operallon, year after year. 


Now àl ап incredibly low price, you сап add ihe | 


ON 5% 


ICROPQLIS" PRICE BREAKTHROUGH 
TRS-80 ADD 


” DISK 


FROM MICROPOLIS THE WORLDS LARGEST 
MANUFACTURER OF HIGH DENSITY 5%” 


FLOPPY DI 


The Heart of your Micrapolis TAS-80° 
add on drive, 


EXPERIENCE 


How can Micropolis offer so much lor so little? No 
need to visit Ihe oracle at Delphi. The Micropolis 
secrel is simple. Micropolis is the only disk system 
builder who is completely integrated in manulactur- 
ing. Drawing on Ihe experience gained in producing 
over 100,000 unils; Micropolis ів able la design and 
build а drive of superior performance. 

This tolal integration means Micropolis controls 
everything from beginning to end. The rasult is a bat- 
ler drive lor you, backed by а Іші 120 day factory 
guarantee. 


YOU’RE IN GOOD COMPANY 


Ап an Individual, you can't пер bul wonder when you 
spend your hard earned money, have you made the 
proper choice? With so many drives іп the 
marketplace, and зо lew hard facts available to the in- 
dividual, how can you make an Intelligent decision? 
One way is to see which drives the large systam 
manufactures and OEM's rely on. Companies Ке 
Commondore, Exidy, Harris, and Vector Graphics de- 
pend on Micropolis for years of reliable performance. 
That 15 опе reason why Intarnallonal Computers Ltd., 
has recently signed a $20 millign doliar contract for 
Micropolis disk drives. Years from now, you can look 
back and know you made Ihe best cholce: 
MICROPOLIS. 


(800) 423-5633 


Please send me the 


MCP1027-1 Micropolis TRS-801M да on drive. . 
APP395 Mew DOS 80 operating systam...... 
VRBMD525-01 Box ol 10 Verbatim diskattas... 


MMM744-0 Box of 10 Scotch diskaltes.......... 


VRBFDOS Head Cleaning Kit...... 
PRI3ACEEE-2 2 drive disc cable....... 
PRI134CEEE-4 drive disc cabla.......... 


"o. bh Rh 


| һауе enclosed a check or money order 


Gil my VISA, | MASTERCHARGE 


rodh- CHE LL o dá 


Exp. Date |. -. .. Signature 
Name 
Address 
City 


"These sale prices are for PREPAID U.S. orders only. Credit card orders will ba charged appropriate freight. On 
appsoyal, purchase orders for Ihe MCP1027-1 wil] be accepted at $379.00, FOB Sepulveda, CA. 
161 


Priority One Electronics 
16723 Roscoe Bivd. « Sepuiveda, CA 91343 


p**.iwwmt6te€eT5Nn 


SK DRIVES 


Disk drives being assembled 
for delivery to Priority t Electronics 


INCREDIBLE 
PURCHASING POWER 


Priority One Electronics, (ha worlds largest stock- 
ing distributer of Micropolis disc drives was able to 
negotiate a special price for the MCP1027M1 whan we 
committed to buy an entire production run. The 
MCP1027M1 is а good buy at (he list price of $545.00. 
The MCP1027M1 is an excellant buy at aur sale price 


5279.00 


Now all that remains ls for you to take advaniage of 
this Iruty incredible buy, while the supply lasts. 


Credit card buyer cell loll irae 


(800) 423-5633 excep 
CA, AK, ні, сап (213) 894-8171 


or il you prefer use tho coupon below. 


L| 

(213) 894-8171 А 

L| 

е 

i 

tollowing items: 

42à 2935459792595 tanue $273.00" і 

згантизоә тичвинтавнобрлағ $149.00 ' 
КРИТ ГК 2477” 
Ce ee КЕДИ % 39.85 
bo «жазйденкканң % 29.88 
һӘтацніниікізкіфзаайнғыыьғса % 29.05 
к са нарны $ 35.95 

Sub — 


(6% CA aniy} Tax 
Shipping $2.50 
TOTAL 


State. Zip ___._ 
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і 
[| 
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[| 
Good thru Jan. 81 ; 
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Buy By Mail 
and Save! 


a EN - 


| INTERTEC SuperBank, 32K .$2495 
| 64K Ram, List $3345 ..... . .52695 
64K Quad, List $3995 ......$3395 
NORTH STAR Horizon | 

32K DD List $2695 .........%1989 
Horizon і QD List $2995 ... .$2245 
Horizon 2 32K DD,List $3095 $2289 
IntersystemDP-1List $1749 . .$1495 


CROMENCO 2-2, List 59995 . $7945 
System 64K, List $3990 ....$3179 
System 3 64K, List $7395... . 5689 

ATARI 800, List $1080 ....... $799 
APPLE Il, 18K .............. $969 


DISK SYSTEMS 


THINKER TOYS’ Discus 2D ..$939 
Dual Discus 2D ........... $1559 
Discus 2 + 2, List $1549 ....$1259 

M26 Hard Disk, List $4995...$3949 


PRINTERS & TERMINALS 


PAPER TIGERS IDS-440 $679 
With graphic option........ $749 
CENTRONICS 730-1, List $795 $595 
737. List $995.............. $789 
704-9 180срв........... .$1495 
703-9 180cps......... .. $1569 
ТІ 8104151 $1895.......... $1489 


МЕС SPINWRITERS5530 $2395 
NEC SPINWRITER 5515 $2395 
DIABLO 630 List $2711 ..... $2399 
INTERTEC 

Intertube Ill List $895 .........729 
|! Етш!аїог..................®Ф729 


Televideo 912C. .... аьло о Ш 
ccc — — 00a $799 
Hazeltine1420.............. $789 
|. c s ll 
Soroc 120, List $995 .,,...... $689 
Soroc 140.................. $994 


wiu bacior warranty. NYS teudents add sppropnate sales (ar. 
Pror do mol include ырым VISA and Master Самут add 15. 
COD. arters require 25% deposit. Prices subgect ір change without 


Computers 
| Wholesale 


P.O. Box 144 Camillus, NY 13031 


(315) 4722582 ОФ 


CASE O CASE 1 


CASE ? 


INOICATES VISIBLE (NON-CLIPPED) AREA 


Figure 6: Four possible cases of clipping. The L and R refer to the viewport's left and 
right boundaries. 


CASE OF VIEWPORT 


Tm 7? XR T1 BIT 1 
н BIT Ò 


3 ЗЕТІҒҮ 
RESET iF N 


CLIP-OFF POINT 


Y — BIT 3 
"Ww: (Шынай. BIT 2 


Cy*Y, Cy*Y, Сут Cy*Y, BITI 
CySYg YSYR СүзҮр Сү<Үң YSYR Cyn Сү<Үр Сү<Үң| BITO 
2 з а Б Б 7 8 5 10 11 12 13 14 15 


CASE ОҒ VIEWPORT SUCCESS (NOT CLIPPED) WITH CASE 


0 10 

1 8 OR 11 
2 2 OR 14 
3 NOT 10 


Figure 7: Algorithm used for determining the clipping case of the viewport. 
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Radio Shaek 
COLOR 
COMPUTER 
PROGRAMS 
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DEC LSI-11 
Components 


Dependable service 
at discount prices 


i Domestic 
R E Graphic Games dE rt 
mes Space-Action-Invaders ana Lxpo 
Programmer's Tool Kit 
Write your own programs easier 
Many, many more! Mini 


Lessons * Music е Games 
. . coming soon 


Computer Suppliers, inc. 


25 Chatham Rd., Summit, N.J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 


Mini Computer Suppliers. inc 


MT TTT 


PUT TIME AND 
BSR CONTROL IN 
YOUR APPLE II 


Call or Write: 


COMPUTERWARE 


Dept. C * Box 668 
Encinitas, CA 92024 
(714) 436-3512 


6809 Specialists 


THUNDERCLOCK PLUS 


A REAL-TIME LLOCK/CALENDAR 


«Provides month, date, day-of-week, 
hour, minute, and second 

» Software selectable time formats: 24 
hour or AM/PM ASCII string, or as 
numeric values 

* Provides interrupts which can be en- 
abled or disabled under software con- 
trol 

е On hoard battery allows accurate time- 
keeping Jor up to 2 years even with 


your APPLE turned off 


AN INTERFACE FOR THE BSR X-10 


*Coniral AC outlets with your BSR 
Command Console and APPLE II 

* All 22 BSR commands ai your pro- 
gram's fingertips 

* Up to 128 separate dim/bright levels 

* THUNDERWARE'S Scheduler soft- 
ware will control AC outlets in the 
background, while you run another 
program in the foreground 


BOTH FEATURES ON ONE CARD 


е On-board firmware makes the THUNDERCLOCK PLUS & exceptionally easy to use 

* Read ur set time, control interrupts, and send BSR commands with simple BASIC 
‘INPUT’ and ‘PRINT! Statements 

• Completely APPLE ii compatible: INT and FP BASIC or PASCAL with Unit support 

• Special introductory prices end Jan 15, 1981 


THUNDERCLOCK РІМЕН... 6119.00 
Clock, BSA interface, and User's manua! 
THUNDERWARE SCHEOULER........ $24.95 
Diskette with Scheduler, examples, demos, 
and Scheduler manual 

PASCAL SOFTWARE 

Diskette with PASCAL Unit for clock and 


BSR interface THUNDERWARE INCORPORATED 
MANUALS each е8 5,00 Р.О. Вох 13322, Oakland, CA, 94661 


Californis residents add 6% sales tax 
BSR X-10 ix s trademark of BSR (USA) LTO. APPLE И на trademark of APPLE COMPUTER, INC 


SEE YOUR DEALER 


AVAILABLE NOW! aR 


TO ORDER TOLL FREE (VISA/MC) CALL: WRITE FOR INFORMATION: 
800-227-6204 Ext. 307 (Outside California) 
B00-532—2131 Ext. 307 (California Only) 
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/ STRICKLY 


бісгріс 


APPLEIIPLUS: — YOUSAVE 
16K $888 26% 


32K $943* 27% 
48K $999* 28% 
*C.E. RAM 

TOLL FREE ORDER LINE 


(800) 547-1289 


TECHNICAL & OREGON: 
(503) 899-7297 


IMPORTANT NOTE: Computer Ex- 
change will repair all Apple equip- 
meni regardiess of where you pur- 
chased it. We are an authorized Apple 
repair center. 


All items in stock for immediate 
delivery, fully guaranteed and in іас- 
tory cartons. 


SAVE: 

DISK 1 3.3 DOS, 

& Controler ............ $ 499 23% 
DISK 11, 

Drive Only ............. $ 429 1496 
MONITER, 

ae $ 169 30% 
CABLE, 

Apple to Moniter ....... $ 930% 
RF MODULATOR, 

| See S $ 25 38% 
APPLE SILENTYPE, 

ull. TIT. ee к. еен $ 499 16% 
QUME, 

Sprint 5 45RO .......... $2599 3096 
APPLE WRITER, 

Program ............ $9 59 21% 
280 SOFTCARD, 
Microsoft.............. $ 250 2896 
PAPER TIGER, 

A, IL aeneo m $ 749 16% 
ІМТЕНҒАСЕ, 

Сага, Serial CCS. ....... $ 149 25% 
CABLE, 


Apple іо Paper Tiger....$ 19 46% 
DISKETTES, 
5" Memorex, 10ea...... $ 25 4596 


ORDERING INFORMATION: Ман or 
phone orders (B00 547-1289 orders 
only). Money Orders, Cashier Checks 
or Bank Wire Transfers Welcomed. 
Visa and MC ordars add 3%. Personal 
Checks accepted (allow 10 days to 
clear). Include your telephone num- 
ber. Include shipping costs of 3% 
(10% for foreign). Sorry, at these 
prices no COD's. Prices subject to 
change without notice. Order desk 
hours are 9 to 5 PST, 910 3 Saturdays. 
Warehouse at 126 NE F Street, Grants 
Pass, OR. Retail store prices may dif- 
fer from mail order prices. 


Computer 
Exchange 


Mail to: PO BOX 1380 
Jacksonville, OR 97530 
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КОТЕ: $ {М} = 
+1 IF NO 
О IFN «D 
“LIF NSO 


StAX) MM: IÀXI 
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Figure 8: Micrograph scan-line algorithm 
along the vector to be displayed. 
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values are determined, the counter is 
incremented, and the point is plotted. 
Figure 9 provides an example of the 
use of this algorithm. 

One final note: scan-line conver- 
sion routines are inherently slow, 
since they must compute every point 
along a vector. This particular 
routine has the advantage of requir- 
ing no division (except by 2, which 
can be done by shifting) or 
multiplication. Using a Z80 at about 
2 MHz, the line is drawn faster than 
you can detect. 


Operation 

Once you have completed the 
Micrograph construction as in Part 2 
and your software has been burned in 
the three EPROMs, the system is 
ready for use. First connect the КЕ 
(radio-frequency) or video output to 
your receiver. (This section should 
have already been checked as 
specified in Part 2.) Next, the input, 
output, and status ports must be con- 


Саб 
MM-zMAX(LLAXI,IAYI) 
MNsMIN(TÀAXI,IAYI) 


Xs X+INK 
Y s Y-F(NY 


М«М-ММ 
ІНХ»%5( Ах) 
ІМҮ» 5(ДҮ1 


. This algorithm computes the set о points 


nected to your host computer. There 
is nothing special about this connec- 
tion. Three 8-bit ports are required, 
plus a strobe line for each. There are 
no particular timing specifications for 
this interface. In this initial checkout, 
however, you can connect LEDs 
(light-emitting diodes) to the status 
and output lines, and rig the input 
and strobe lines. After this, Micro- 
graph can be powered up. 

First, the display will appear in the 
$4 by 64 pixel, four-color format, 
with the display area blanked. A 
border will also appear, and if you 
watch the status port, it will come up 
in the INIT status, followed by the 
FETCH status. (If you have problems 
here, try powering up again....I had 
problems with an unreliable power- 
up circuit.) The INIT status indicates 
that the system is ready to accept 
commands. 

The protocol for communicating 
with the system is simple: whenever 
the INPUT status is low (ie: false), 
Micrograph is ready for data or a 


SYNCHRO-SOUND 
4 SOROC Technology 


10120 569900 
|0140 599400 


ADDS ж 
ж.) 
\ 579500 


TELEVIDEO 
Data Terminals 


Model 912 582800 


Model 920 589500 


We carry a full line of: ADDS, LEAR-SIEGLER, - 
HAZELTINE, QUME, TELETYPE, DEC, 
FLORIDA DATA SYSTEMS, TEXAS INSTRUMENTS 
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Main/Frames ... 
Main/Frames ... 5200 


е 14 Basic Models Available 

• Assembled & Tested 

* Power Supply: 
Ву 45А, + 1óvip3A 

e 15 Slot Motherboard 
(connectors optional) 

* Card cage & guides 

* Fan, line cord, fuse, power 
& reset switches, EMI filter 

е Bv@30A, + 1év@i0A 


option on some models Rock 


Ji mounted 
MainiFrame 


8" Floppy MainFrame 
(includes power for 
drives and main/frames) 


Write or call for our 
brochure which includes our 


ЛА) SYNCHRO-SOUND Enterprises, inc. 


PHONE ORDERS. CALL: 


New York—212/ 468-7067 
Los Angeles-213/628-1808 
Chicago-312/641-3010 


The Computer People 


\y 193-25 Jamaica Avenue 
Jamaica, N Y. 11423 


Dallas-214/742-6090 


application note: 
‘Building Cheap Computers’ 


INTEGRAND 


8474 Ave. 296 е Visalia, CA 93277 « (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 


Omikron’s Accounting Software 


We made our reputation with our Mapper sys- 
tems. One year ago we told TRS-80 Mod I 
owners that they could have standard CP/M, 
8" drives, compatibility with the Mod II, the 
ability to transfer files from TRSdos to CP/M 
or run Newdos80, the TRSdos compatible 
operating system, with 8" and 5" drives all 
on line at once. Most of the readers said "too 
good to be true" and it was only the slowly 
spreading word (plus some excellent reporting 
—see August Byte column by Jerry Pournelle} 
that convinced you it worked. 


Here we go again! А fleld-proven, fully In- 
tegrated accounting package wiih self- 
instructive documentation for $350.00. Too 


good to be true? A General Ledger which has 
been running in the real world long enough 
to shake out the bugs and has sold for many 
times our price of $100.00. Too good to be true? 
Ok, if we have to, we can wait for the word to 
spread. But just to get the ball rolling—let me 
give you the particulars: 


REQUIREMENTS: 

Computer — 48K Z80/8080 

Printer — 132 columns 

Video — 80x24 or 16х64 w/scrolling 
Storage — 2 disk units 250 kbytes each 
Language — Microsoft Basic 

Q/S — CP/M 


BENEFITS: This is not another re-write of the 
Osborne packages but a professionally pro- 
duced and marketed set of accounting software 
originally produced for the Mits/Altair machine. 
1 has been tested and debugged 1n actual use. 
]t comes with sample data and a manual de- 
signed for self-instruction. They are thought- 
fully designed, interactive programs with clear 
prompts for ease of operation. Source code and 
documentation to aid in customization are also 
included. 


INTERESTED? Write or call for our free brochure. 
]t may sound too good to be true, but we've 
heard that before. Risk a stamp—our Mapper 
customers were glad they did. 


Too good to be true? 


OMIKRON 


"СРМ ws a TM nf Digital Research. TRS-80 6 а TM of Tandy Corporation. 


Products thet se? Precedents. 
1127 Hearst St Berkeley СА 94702 (415) 845-8013 
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command. Remember that some of 
the instructions require several bytes 
and the host must keep track of how 
many bytes to send. If the INPUT is 
high (ie: true), then the system is busy 
processing, and the input is pending. 
If Micrograph is sending data, the 
OUTPUT status will be high, in- 
dicating that there is data to be 
received. OUTPUT will go low once 
the host has strobed the output port, 
signifying that data has been re- 
ceived. 

Finally, the host may detect frame 
interrupts and error conditions. If the 
ERROR status bits go high, this 
signifies that Micrograph has detected 
a hardware or software failure. Diag- 
nostics are available through the 
command XERR to examine memory 
or registers or to reset the system. 
Also, the formats and detailed de- 
scriptions of the commands and 
graphics-display registers are in the 
Micrograph Reference Manual (avail- 
able from the author for $20.00, 
postage paid). The manual provides 
further details on the system design 
and construction. 


Conclusion 

This series of articles has examined 
interactive computer-graphics 
systems, with a particular emphasis 
upon raster-scan graphics-display 
processors. І have presented ап in- 
struction set for a color raster-scan 
display processor for a microcom- 
puter, called Micrograph; the hard- 
ware construction details; and the 
software design for the system, which 
provides a color graphics and 
alphanumerics display in any of three 
resolutions. 

The field of computer graphics is 
boundless. Especially with the 
availability of low-cost color- 
graphics systems for the consumer, 


MASTER CARD » VISA 
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| ж.ОН 


CALL NOW » TOLL FREE 


1-800-558-0870 


3 START 
(2,7) 
& 


STEP X 
INIT 2 
1 
3 6 1 
2 
4 6 2 
3 
5 5 3 
4 
6 3 4 
5 
7 4 5 
6 
8 3 6 
: 
9 3 ? 
8 
10 2 В 


STOP 


such as Micrograph, further research 
is needed for determining how to pro- 
duce good-quality images with mod- 
erate-resolution displays, using tech- 
niques such as ordered dithering and 
shading. This series of articles will 


SAMPLE PRICES: 
joysheks, AC remote & more... 


mim floppy & more .. 


Figure 9: Scan-line example using the algorithm of figure 8. 


1 +1 -1 


6 *1 0 
11 

3 *1 -] 
8 

0 +1 "1 
5 

5 %1 0 
10 

2 +1 -1 
? 

7 +] 0 
12 

4 *1 =1 


enable you to achieve a low-cost col- 
or display. [ hope that it has given 
you an understanding of some state- 
of-the-art graphics techniques, along 
with an appreciation of what remains 
to be studied. m 


OHIO SCIENTIFIC) COMPUTERS 


СІР Series 2 BK RAM with 24 x 24 or 48 x 12 character display; sound, 
music & voice: 300 baud modem & printer port; expansion to color, 


СІР MF Series 2 Same as above plus 20K БАМ; real-time clock, 90К 


630 1/0 Expander Board (add to СІР or СІР MF) 16 color output: dual 
8 axis joyslick interlace, home security inlerlace; 16 line parallel 1/0; 
programmable sound generator & more. . 


FARAGHER ASSOCIATES, INC. 


7835 W. GLUEMOUND MILWAUKEE, WI 53213 


05! QUR 
RETAIL — PRICE 
$479 $422 
$1279 %1% 
$229 $202 


HOURS: C.S T. M-F 8-6 SAT. 9-1 
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Selectric? Interface System 


Easy interfaced to any ІВМ Selectric 1, 
II, or ПІ. 


S1or spinning your whecls. Letter qual- 
ity at an affordable price. 


C onnects via Parallel or RS-232, ac- 
commodates varied handshaking. 


О мх 3575 to 5599. Dealer inquiries in- 
vited. 


N EW design provides added features. 


ESCON Products, Inc. 
12919 Alcosta Blvd. 
San Ramon, Са,, 94583 
(415) 820-1256 


BUILD YOUR COMPUTER BREADBOARDS 
& INTERFACES FASTER AND EASIER 
WITH NEW VECTOR PLUGBORDS 


EASY TO USE! 


COST EFFECTIVE! 


GOT 


Ист Glectionic Compa 


12460 Gladstone Ave., Sylmar, CA 91342 (213) 365-9661 TWX (910) 496-1539 


CLEAN HOLES! 


4610 Series - For STD- 
BUS-WW, solderable and 
unpatterned models 


4608 Series - For Intel/ 
National SBC/BLC 80-WW/ 
solderable, or unpatterned 


8804 Series - For S100 - 
5 models available 


4607 - For DEC LSI 11/ 
PDP8-11, Heath H-11 


4609 - For Apple И, 
SuperKim, Pet Commo- 
dore with Expandamem 


4350 - For TI 980 Com- 
puter 


INCORPORATED 


Availabla through Distributors or Factory Oirect If not available locally. 74801 
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6502/AIM 65 Users - 
LOOK WHAT'S DEVELOPING! 


И you're developing 6502 soltware. you probably already 
know thal Rockwell's ДІМ 65 gives you a real edge with ils 
powerlul ROM resident monilor soltware. Functions like 
Trace, Singla Step. and Breakpoint help you develop! 
debug new applications fast. Unfortunately, ihe hardware 
capaciy of an AIM 65 board limits ils use lo only smaller 
applications. Bul now you can have ihe software power of 
the ДІМ 65 and tull capacity hardware expansion with the 
AIM-Mate Series. 


The AIM-Mate Senes products use the AIM 65 as the heart 
ol adaptable, expandable, high reliability systems Гог 
applications from process control to sofiware develop. 
ment. AIM-Mate producis like Memory-Mate (16-48K RAM 
expansion), Video-Mate(80 or 64 char, line video display 
generators) and Floppy-Mate (full or mini floppy drive 


interface) give you the flexibilily you need lor any 
application. Standard features like parity protection of 
sysiem RAM, programmable write protecl, programmable 
tone auiput, and programmable character size (Video. 
Mate), lel) you we're serious about full function system 
expansion. Options. like a lull speed STD BUS interface, 
let your AIM-Male syslem branch ош! for additional !!О 
capability ог STO BUS development appiicalions. 


To put it all together. the AIM-Mate Case (and integral 
power supply) houses the enlire system in a compact 
desk top unit - a full tunction development system in һай 
the space (and hall tha price!) ol comparable development 
syslems. 


For more intormation on the AIM-Male Series write or call 
today. Expand with the AIM-Mate Series - you'll hke 
what develops! 


FORETHOUGHT PRODUCTS 


87070 Dukhobar Rd., Eugene, Oregon 97402 (503) 485-8575 


WITH OUR SPECIAL 
CATALOG FEATURE... 


WRITE OR CALL TODAY 
FOR YOUR FREE 
CATALOG (OVER 100 
PAGES - INCLUDES 
PRODUCTS FROM 
EVERY MAJOR 
MANUFACTURER) 


FOR INNER STELLAR DELIVERY 
(BARRING KLINGONSI ADD 52.00 US/ 
$10.00 FOREIGN FOR SHIPPING AND 
696 TAX IN CALIFORNIA 


Ask BYTE 


Conducted by Steve Ciarcia 


Bus-Signal Lines 


Dear Steve, 

I have a Radio Shack 
TRS-80 microcomputer, and 
would like to interface your 
LED {light-emitting diode) 
display. (See "Self-Re- 
freshing Graphics Display," 
October 1979 BYTE, page 
58.) Can you tell me what 
pins І should use on the 


TR5-80's 40-pin Expansion 
[nterface connector? 
Randy Biggs 


Гат glad that you want 
to build this device. 1 listed 
the signal names on the 
schematic diagram, but am 
happy to list the bus-signal 
pins as weil. (See table 1.) 
.. Steve 


Table 1 


Pin Designations 


Signal 


&®к&®&& 


+ 
сл 
Oe 


: 


ІСІ14 
74(500 


500т 45> 


Apple Il 


79 
1&514+8V) 
100 
see figure 1 


| „> “LW STROGE 


In “Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published, Do you have a nag- 
ging problem? Send your inquiry to: 


Ask BYTE 
clo Steve Ciarcia 
POB 582 


Glastonbury CT 06033 


If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (ТСЕЗ17) directly. Due to the 
high volume of inquiries, personal replies will be given as time 
permits, Please enclose a self-addressed, stamped envelope, and 
be sure to include “Ask BYTE" in the address. 


фри computer mc. 
OPEN TUES. - SUN. 
VISA MASTERCHARGE WELCOME 


GARDEN PLAZA SHOPPING CENTER 
9719 RESEDA BOULEVARD DEPT. 1B 
NORTHRIDGE, CALIFORNIA 91324 
PHONE: (213) 349-5560 
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More CFR Spectaculars!!! 


Parallel pe ‘Correspondence’ SELECTRIC 
TYPEWRITER/PRINTE 


Fealures. 
015° Frame, 132 Columns 
eTakes Sid. Office 
“Goll-Ball Elements 
eParaliel "Cantronics- Type” ТА (npul 


= 


ы 


ү 
эй" 


ФІЕМ 745 Printer Mechanism * 
әШррег & Lower Case ASCII іп! “ 


= A 


eLsed, Reconditioned Terminals 
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eldeal lor Word Processing Completa, да 
oUse ag 3 Typewriter. Тай! Ready io Usa: 5559. ооп. 
Бәрізелетегі Ling Cord Heludgd No Туре Element Included Р 
"Add 52000 Қы Handling & Pacagging, Pay Bhrppang when Delyewd a Inc, 
IRM Technical Dela tor ‘Selectric’ ................ $20.00 қ 
“СЕТ OUR BARGAIN-PACKED PERIPHERAL ҒІ.ҮЕЙІ!-- M No. Р? Zenith Data Systems 289 Microcomputer with 247 8^ Dual Disk Drive 
DAISY KSR ASCII TERMINALS ZENITH DATA SYSTEMS LIST OUR PRICE 
Featuring Z89.FA Mi 
e15" Frame, 132 & 156 Columns | pai tl pee Әумет.......... eon $2895 $2,495 
«15 & 30 Characters/Second 48KB, 5.25" Disk, HDOS 
«0031 Pitch |10. 12 Chars./Inchj 289-СА Microcomputer Әумет............ $2,595 $2,250 
—_ fie пни — 48KB, HDOS (No Disk} 
«Plotter Function w ү "V Steps 
e Simple AS-232-C ASCII 1/0 Z19 CRT Terminal MILI SPECIAL $ 9350 $ 795 
ircludes Operator $ Ingitycthons. Schematics. Etc 287 Dual 5.25" Disk Unit (200 KB) «uc^tbétan 51,195 51.095 
Ady $35 for Shipping Crate Рау Shipging on Delivery 247-BA Dual 8" Disk Unit (ZMB),...... NEW 523,595 63 295 
Syslem 75 Daisy Terminals... 81409.00.. c "Rt. n um $ 150 5 140 
HDOS Operating System (with BASIC)...... % 150 $ 140 
BARGAIN "FLOPPY" DRIVES Microsoft BASIC V5.1 юг СР/М............ $ 175 $ 160 
Removed trom service, € by МР) Div. Microsoft BASIC V5.1 tor HDOS ........... $ 150 $ 140 
of Control Data 8400 Serres. takes Microsoft FORTRAN $ 195 $ 180 
Shugart-type B" disketies Good cond, ЛЗ, рр 2... vtt 
[чы е some service Inci.: data, scherm- ee eke.) ,.....-........-........ $ 395 $ 350 
alics. etc Word Processing for 289 КЕЕ $ 395 $ 325 


$229.00 « 
Buy 3 and SAVE BIG! 3/* $99.00 ru: sroping 


CFR Associates, Inc. 


MAIL DRDERS: prin WAREHOUSE: 
Box 144, Newton, N.H. (Sorry, No Collect Calls) 18 Granite 51. 
03858 Masterchargs & VISA Welcome Haverhill, Mass. 01830 


To Order. Send Check or Медеу Order - PK Systems, Inc., 113 North 
Center, Bloomington, IL 61701. Allow two weeks for persona! checks lo clear. 
А - Orders, add 5% for handling and service charge. Rush orders, add 


ans Freight collect, FOB Bloomington. We ship UPS, air freight, or 
moter noh р. 


PK Systems ік an Authorized Zenith Data Systems Dealer and Zenith Service 
Center. нете 


data syslems 


CALCULATOR MODULE SELECTOR 
for Texas Instruments 59/58 Calculator 
Holds four Solid State Software" libraries or a total of 20,000 
program steps. 


Effectively quadruples the power of a TI 59 or 58 calculator by 
providing continuous access, under program or manual control, to 
any routine in any module. 


Four LED lamps on the selector can be activated to illuminate a 
prompting message or serve as a status indicator, 


Attaches to the calculator through the module port and can also be 
used with the PC 100 printer. 


Completely portable requiring no external power supply or batteries. 
Assembled, tested and warranted for ninety days. 
а acka Pg 
йй к АРЕ ра 
gusset cot dus 4 м өрге: “ағы 
ТЕ E i , 


ieu = 705 М. Bowser 
Richardson, TX 75080 
(214) 238-1815 
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Ask BYTE 


Vocal Power 


Dear Steve, 

| need your expertise in 
circuit design once again. I 
recently interfaced a voice 


synthesizer to my Heath H-8 


computer, and І need a 
power supply for it because 
the H-8 doesn't supply 
enough current for both 
itself and the synthesizer. 


Figure 2 


The power supply І am 
using now is my own crude 
design, unregulated and 
poorly filtered. I have 
looked through past BYTE 
articles for something that 
might work, and I have 
found nothing. Could you 
be of help, Steve? What I 
need is +12 V at 500 mA 
and +5 V at 350 mA. There 
is very little "surge" de- 


* HEAT SINK (DO NOT SHORT MOUNTING TAAS 
TOGETHER). APPROXIMATE POWER DISSIPATION 


NOTED OVER DEVICE. 


4A FULL-WAVE 
100 PRV 


BRIDGE 
RS 276-1171 
p 
acl 
25.2¥ CT@ 2A 
RADIO SHACK 
273-1512 
115УАС 
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EMG + TRS-80 = 77 


Dear Steve, 

І am currently using a 
TRS-80 Level Il 16 К 
microcomputer in my 
classroom. | am a Special 
Education specialist who 
teaches 7th and 8th grade 
learning-disabled students, I 
am trying to put together a 
program using stress-free 
learning techniques. What I 
would like to do is interface 
an EMG (electromyogram) 
unit to the TRS-80. Your 
name was given to me as а 
possible resource, | would 
appreciate any assistance 
that you could provide. 
William Engelhardt 


It is not particularly 
difficult to connect the 


single-bit output of the EMG 


unit from my article "Mind 
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+| 4700pF 
35V 
RS 272-1022 


+| 2200uF 
35v 
RS 272-1020 


Over Matter: Add Biofeed- 
back Input to Your Сот- 
puter” (June 1979 BYTE, 
page 49) to a TR5-80, if you 
have the Radio Shack 
Expansion Interface or a 
COMM -80. Either unit pro- 
vides a printer port at 
memory address hexa- 
decimal 37E8. 

The easiest method is to 
attach the EMG output to 
pin 21 of the printer connec- 
tor (ground is on pin 34). 
This is ordinarily used as the 
printer BUSY line, Pins 23, 
25, 28, 29, 19, 32, and 30 
should be grounded. In 
BASIC, execute a 
PEEK(14312) when you 
want to read the EMG in- 
put. If it returns as decimal 
128, then the EMG output is 
high; if it returns 0, then its 
output is low. 

If you would prefer not to 


mand. The +12 V should 
be within 10% and regu- 
lated, the +5 V within 5%, 


also regulated, 
Ted С Benglen П 


Figure 2 is a schematic 
diagram for the power sup- 
ply you describe. If you 
have any more questions on 
seat-of-the-pants series- 
regulated power-supply 


2.5М4 


1 7812“ 2 
Н5 276-1772 


3 


0.224.F 
0.22 pF 
RS 272 -1070 1 2.5W 
3 7912 * 2 


go through the expense o 
the expansion interfaces for 
a single-bit input, then I 
refer you to my May 1980 
BYTE article (see “I/O 
Expansion for the Radio 
Shack TRS-80, Part 1: Prin- 
ciples of Parallel Ports," 
page 22), which describes 
how to construct a parallel 
port for any address....Steve 


$DK-86 Inquiries 


Dear Steve, 

I am a subscriber to 
BYTE, and І have enjoyed 
reading your articles for 
over two years. Your ar- 
ticles have increased my 
knowledge of digital cir- 
cuitry and microcomputers, 
Thus, one purpose of this 
letter is to thank you for 
your effort. Although I con- 


7005 * 
RS 276-1770 
= ЮАР 
35V 
RS 272-1013 
; | > GND 


design, ! recommend you 
read my new book entitled 
Build Your Own Z80 Com- 
puter, which will be 
available from BYTE Books 
(70 Main St, Peterborough 
NH 03458) in February, 
1981. There is a complete 
chapter devoted to this sub- 
ject... . Steve 


(> +129 (80.54 


tl шығ 
35V 
RS 272-1013 
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+|_10дЕ 
35V 
RS 272-1013 
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stantly read articles in BYTE 
and other technical 
magazines, I am only now 
thinking of assembling my 
own computer, Perhaps you 
could answer some of my 
questions: 

In your article on the Intel 
SDK-86 computer kit (see 
“Тһе Intel 8086," November 
1979 BYTE, page 14), the 
data-rate generator is fed by 
а 612,500 Hz clock. It seems 
to me that the 8-bit counter 
(a 74LS393) would divide 
this by 256 to produce a 
minimum rate of over 
2 kHz. Where does the 110 
bps (bit per second) rate 
come from? 

| am considering the pur- 
chase of an Intel SDK-85 kit 
and a Heathkit H-19 (smart 
video terminal). [ believe 
that they will be compatible; 
how hard can the interfacing 
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If you're looking 
for the best prices 
in the U.S.A. 


TRS-80 ~ 


MICROCOMPUTERS 


Weare consistently offering the TRS-80 line at savings 
| up to 20% which means you can save $150 to $1500 by 
buying directly from Computer Discount of America. 


LINE VOLTAGE Our savings are as big on all TRS-80 systems, hardware, 


TRANSIENT CLIPPING е атти TR ET T et 
Features Parallel Operation 5000 Hits/Second TAS-80 Mode! J, Mode! 1, Model IIl, Pocket Computer, 


| І Color Computer, ATARI Model 400, and Model В00 — 
PROTECTS: PROTECTS AGAINST: we have them all! They are brand new, in factory- sealed 


eger Gutes cung: Те DANN Voltage | cartons, and carry a full factory warranty. 
«Word Processors «On-Off Switching | Our TRS-80 computers are pure Radio Shack Factory 


Cash Registers Lightning Induced Transients | built — no add-on, untested memory chips from us! 
«Power Supplies elnrush of On/Off Power So, if you're looking for the best prices in the U.S.A., for 


ШЫ 


Р М А m C (y microcomputers, and 
к accessories... CALL 
INDUSTRIES, INC. MEN и TOLL FREE: 800-526-5313 Computer 


Computer Discount of Discount 


llommerty Р D P A : : е 
7133 Rutherford Rd. Baltimore, Md. 21207 West Milford Nom мат 1 ofRmerica 


(301) 298-3130 800-638-9098 | 201-728-8080. T = AUTHORIZED 
FULL COLOR 


MD TAE DH OT OF eae E 
TRS-80* DEALER 
: à Р \ wt Wet x 
GRAPHICS ad ch 
ae | | MEUS o Sr rt n 
n кане MN " 1 ==, PE et =” = | 
ne era” к гонан" и" М йк T 


ы. [В 
Complete line of color imaging systems with high 
resolution real time video FRAME GRABBER 
for the 8-100 bus. 
Capture and digitize a video frame in 1/60th of a second. Store A а ^ at 
up to 2 million bits of image data іп on-board buffer, By software, “САУ “oes wm. Xa eia © 
select the best resolution for your application from 256to 1280 — „гук :9:; Mb ace -. б 
pixels рег TV line. Display your digitized image or your computer |.» c mm. "M, сай gn 
processed image with up to 256 gray levels or 65,536 (fy § к ""—. gt phate ` 
simultancoq colors оп standard B/W, NTSC or RGB color TV ji g | wi AD „ет x. М 

«E ae 4 Re ad ARTIS LIA - 


х, 


е Highest quality 480x512x8 digital video image 

ө Input capability from TV cameras or other sources 
€ Variety of synchronization choices 

* 2 selectable video A/D conversion circuits 

€ Choice of 1, 2, 4, 8, 16 or 24 blts per pixel 

е 32K byte image memory on the basic system 

* 64K, 128K, 192K and 256K-byte system capacity 
® High resolution lightpen input 

€ Photographic trigger control input 

* Software selectable system parameters 

* Stand-alone intelligent graphics unit with universal interface 


Accessories: 
e RGB color monitor е Hard copy printer/plotter 
* High performance lightpen © Software packages available 


E DIGITAL 441 California Avenue 
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ctr ыс 
480x512 Contoured digitized image 


480x512 Computergenerated 2401256 Digitized image, 16 levels 


ROBOTICS-AUT OMATED COUNTING AND MEASURING QUALITY CONTROL MONITORING- 
PATTERN RECOGNITIONAMAGE PROCESSINGMEDECAL AND SCIENTIFIC RESEARCH 


==GRAPHIC Palo Alto, CA 94306 
== SYSTEMS 415/494-6088 
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be? Since the serial I/O (in- 
put/output) port of the 
SDK-85 runs at 110 bps, it 
seems that the initial loading 
of the H-19 may take as 
long as 3 minutes. What is 
the best way to interface a 
printer to the computer at 
the same time? 

| am interested in obtain- 
ing BASIC firmware; I have 
seen advertisements for 
BASIC stored in ROM 
(read-only memory), but it 
seems that it may be written 
for a specific computer 
system, rather than the 8085 
microprocessor in general. 
Can I get firmware compat- 
ible with the SDK-85 com- 
puter that will handle 1/07 
Is the performance increase 
of the SDK-86 over the 
SDK-85 really worth $5507 
Chin Y Chang 


Thank you for the vote of 
confidence. I'll try to answer 
your questions їп order: 

On the SDK-86 computer, 
the data-rate generator is fed 
by a 1.8432 MHz clock. The 
74L5393 and other circuitry 
reduce this to approximately 
1760 Hz (actually a bit 
higher) to provide 110 bps. 
This unit can go as high as 
4800 bps, with the change of 
a few jumpers. 

Ihe H-19 and SDK-85 
could communicate serially. 
Provision is made on the 
SDK-85 board for the addi- 
tion of an MC1488 and an 
МС1489 (quad line driver 
and quad line receiver, 
respectively) for RS-232 
operation, Since the only 
data rate is 110 bps, things 
will indeed be slow, unless 


you write your own IO 
routines, Interfacing to a 
printer requires knowledge 
of the printer's specifica- 
tions. If it communicates 
serially, then a switch would 
allow you to use the printer 
in place of the video 
monitor quite easily. Selec- 
tion of the best printer for 
interfacing is dependent 
upon your programming 
abilities. 

Lawrence Livermore 
BASIC is available in read- 
only memory from a few 
manufacturers (such as Na- 
tional Semiconductor). Call 
National's local sales offices 
for details. The memory 
devices contain only the 
BASIC interpreter, but no 
I/O routines; compatibility 
with the SDK-85 system 
will, again, depend on your 
abilities. 

The SDK-86 is not aimed 
at the experimenter market. 
While you may benefit їп 
the long run, your questions 
suggest that you might be 
biting off a little too much. 
lf you want a 16-bit com- 
puter, save the $1000 cost of 
an SDK-86 kit and put it 
toward an assembled 
system....Steve 


Questions, 
Questions, Questions 


Dear Steve, 

1 have a couple of ques- 
tions regarding your article 
"[/O Expansion for the 
Radio Shack TRS-80, Part 
1.” (See the May 1980 
BYTE, page 22.) It appears 


that figure 7 is a diagram of 
the prototype board pic- 
tured in photo 3. Where do 
the capacitors come in? And 
what are their values? 

I know just enough about 
electronics to get myself into 
trouble. I know what the 
components are and how 
they work, but 1 don't know 
how to match them up into 
a working circuit. 

Also, could you furnish 
more information about 
using the extra logic on ІС5 
to operate the three addi- 
tional ports? I am particular- 
ly interested in a combina- 
tion security system and 
external-device control and 
monitor. I don't think 8 bits 
is enough for what 1 have in 
mind. 

I have done some figuring 
on the additional ports. It 
appears to me that, for each 
additional port, 1 will need 
(to decode the port address) 
one 741504, one 741530, 
and one 14-pin DIP switch. 
For input capabilities, 1 
would need two 741,51256 
and two 74L575s. 

Since there are four in- 
verters unused on IC7, three 
could be used with the 
latches for the three other 
ports. 

Kerry А Wilson 


You are correct. Figure 7 
is the circuit of photo 3. The 
extra capacitors are for 
decoupling and protective 
filtering. These components 
are added because they are a 
good idea and not because 
they are necessary for the 
port function described. 
Whenever TTL (transistor- 


transistor logic) components 
are used in a design, 
capacitors are attached 
across the power-supply pins 
to eliminate noise in the 
power wiring. The value 15 
usually 0.01 pF to 0.1 pf, 
and one should be added for 
every three integrated cir- 
cuits (this figure is variable 
and depends on circuit den- 
sity and power consumption 
as well). 

The larger capacitor is a 
10 ДЕ electrolytic type which 
is attached between +5 V 
and ground where the 
power enters the board. 
Whenever an interface ts 
remotely powered, it is 
possible that the wires at- 
taching it to the power 
source will pick up noise. 
Adding a capacitor at the 
end of the power cable helps 
reduce this noise. The exact 
value is a function of cable 
impedances and circuit reac- 
tance, but, in low-current 
circuits, IO pF to 100 pF is 
acceptable. High-quality 
designs may be a little more 
particular, and tantalum 
electrolytics are generally 
used. 

The additional logic 
necessary to expand figure 7 
for three more ports would 
be six 74L51255, six 
74L575s, and three of the re- 
maining inverter sections of 
ІС?. For each port, you 
would duplicate the circuit 
of ICs I, 2, 3, 4, and 7a; 
however, use the other 
strobe lines on ІС5, the 
74L5155. Those lines are 
described in detail in the sec- 
ond part of my article. (See 
the June 1980 BYTE, page 


TRS-80; PET, APPLE, SORCERER” 


Communications Interface Systems 


Ш Send & Receive RTTY / CW. 
Ш Complete Hardware & Software Package. 


Ш Extensive User Manuals. 
| From $149. 


1125 М. Seiden State Blvd, / Suite С. 
Turlock, CA 95380 (A) 
(209) 667-2888 / 634-8888 


We are experiencing telephone difficulties, please keep trying. 


ICS, inc. е 


Calitorma residents 
add 6% lax 


TR-80 is a recognized trademark of Tandy Corporation, PET of Commodore Internahonal, APPLE of APPLE COMPUTER and EXIDY SORCERER ot EXIDY, Inc 
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DCS/80 Multibus? 
Development/ 


The DCS/BU is a low cost, industrial quality rack-mountable 
Multibus* compatible development/control system. This compact 
unit was designed for high reliability, easy maintenance and 

includes dual 8” floppy disks, DCS8010A CPU, 5-slot (optional 
9-slot) backplane and power supply. А 16k byte system costs $3595 
Complete systems with in-circuit emulation (8080/8085/780/6800) 
include DCS/80, PROM programmer, printer and CRT for less 

than $12,000 

MULTIBUS HARDWARE — DCS designs and manufactures а 
complete line of Multibus compatible boards including the 
OCS8010A CPU that can contain up to 4k RAM, 16k PROM/ROM, 
48 Bits parallel 1/О, and 2 serial І/О ports. 

SOFTWARE — The DC5/80 is CP/M* * campatible and the 
software available includes Fortran, Pascal, Process Control Basic, 
^C" Programming Language, cross-assemblers and a PL/M* 
compatible compiler. 

* мибиз, PL/M Trademark of Intel 

**CP/M Trademark of Digital Research 


Distributed Computer Systems 
TOLL FREE 1-800-225-4589 


223 Crescent Street 
Waltham, Ма, 02154 
617 899-6619 
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DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 
DON'T BLAME THE SOFTWARE! 


y dti 


Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processar often interact! 
Qur unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
*ISOLATOR (1S0-1A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any sockat $56.95 
*ISOLATOR (150-21 2 filter isolated 3-prong socket banks; 
(6 sockets total); integral Spike/Surge Suppression; 


к.а а «и иең ва іе к о т а 


1875 W Max load, 1 KW either bank ....... $56.95 
*SUPER ISOLATOR (16 О-3), similar ta ISO-1A 

except double filtering & Suppression .... $85.95 
*ISOLATOR (150-4), similar to ISO-1A axcapt 

unit has 6 individually filtered sockets . . . . $96.95 
“ISOLATOR (150-5), similar to 150-2 except 

unit has З socket banks, 9 sockets total ... $79.95 


*CIRCUIT BREAKER, any model (add-CB) Add $ 7.00 
“СКТ BRKR/SWITCH/PILOT (-CBS] ....Add $14.00 


TOLL FREE ORDER DESK 1-800-225-4876 
(Excapt Ma, НІ, Ak, Pr, Canada) 


£4 Electronic Specialists, inc. 
171 South Main Street, Nalick, Mass. 01760 
TECHNICAL & NON-800 AREAS 1-617-655-1532 


Dept BI 


THE FIRST TRS-80 COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS ! 


LNW 80 
свом $ BOOS 


Ask about our % Keyboard 


саргы! 


Laadex 
VIDEO 100-80 


LNW 
RESEARCH 


LAW RESEARCH introduces the LNWBO, a high performance color computer, 
conpatiole with the Т95-ВОТМ Model Т. The fully integrated LNW80 is 


a sophisticated and versatile nmicrocomputorwirh Ene following powerful 


features, 


COMPATIBILITY 

Hardware ami software compatible to the Radio Shack TRE-BO0TM Model I 
computer, provides the widest software base of any mícrocomputer. 
cassotte lnterfaco; nxpansion bus 

DISPLAY 

мча} су upper and jower case display. 

Tey modes of color graphics, high resotution graphics, 3B4 x 192 in 


eight colors - highar density than the Apple II} Low density color 
grapnics of 128 x 192 are also available in вітһе colors, 


Highl resolution = black and white graphics - of 384 x 192 mixed with 
text and TRS-BOTM standard graphics. 


Reverse vides  Chmposite video RF output 


PERFORMANCE 


Tune LNW80 utilizes the fast Z-80A microprocessor which executes at а 
Әрсей of 4 MHZ - over twíca the speed of the TRS-8D Madol I. 


EXTERNAL DATA SEPERATOR 


SYSTEM 
EXPANSION 


AT 

.e5 | РС BOARD А 
569 USER MANUAL 
SERIA) Е5232С ID тА 1'© 
FLOPPY CONTIOLLER 
32K һү MEMORY 
PARALLEL FRINTÉR PORT 
DUAL CASSETTE PORT 
REAL-TIME CLOCE 
SCREEN PRINTER BUS 


ASSEMBLED 
AND FULLY ТЕБТЕС 
9514.95 


ORDERING INFORMATION 


LNW RESEARCH 3183-E AIRWAY AVE COSTA MESA СА 92620 714-552-5048 


Puede P а уте = dem 
PEA par re p ЙЫ да aod (ғар 
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ONSOAED POWER SUPPLY 
SOFTWARE COMPATIBLE 
SOLDER MASK SILK SCREIN 


.» €" 9" 4 9» à h b пи à 


= ер 
ү Жесе 


fed EI bes eng] i 
СА realdenes cd роту 
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Computers Terminals Modems 
We are the stocking terminal distributor offering full service, 
on-site maintenance coverage. 
CRT's 
Perkin-Elmer &antam 5508 $749 Perkin-Elmer Super Owl 1250 $1799 
Microterm Acl VÀ 7709 . Microterm Mime ПА 
ІВМ 3101 Model 10 1191  IBM 3101 Model 20 
Dac VT100 1698 Televideo 912C 
Televideo 920C 839 
Hardcopy Terminals 
DEC LA34AA 9398 DEC LAMDA 
Telerype Model 43 KSR 1044 МЕС Spinwrilar 5520 
with Н6232С and connector cable Typewriter quality with Tractor, 
ribbon, thimble 
Printers 
999 NEC Spinwriter 5510 2754 
Typewriler quality wilh Tractor, 
ribbon, thimble 


Perkin-Elmer 650/855 CRT 
Screen Prinier 

100 CPS 
Microline 80 594 
Centronics 737 828 Centronics 779 1068 

cal) for other Centronics models 
Modems 

Вей 212A — Penril 300/1200 799 Ве! 1303113 — USR-330 339 

1200 and 300 Baud/Manual 300 Baud/Manual originate 

originate aulo answer aulo answer 
Auto dial option 788 Auto dial option 50 
(Both modams connecttophonalinas viaRJ11C standard extension phone jack.) 

Acoustic Coupler Compulers 
Phone Link — 300 Baud 179 — USR-1800P 4099 
Originale and answer. Compact. 
Leasing rates on raquest. Write or call lor produci Inlormation. 
10 day money back guaraniee on all products. 


U.S. ROBOTICS iwc. 
203 N. WABASH 


SUITE ГАВ 
CHICAGO, ILL GOGO} 


(He) 346-5650 


THIS YEAR 
X dps 


COMPLETE INTEGRATED 
ACCOUNTING SOFTWARE 


Ask BYTE 


42.) The addressing for the 
other ports is already de- 
coded in the original circuit. 
As the switches are shown, 
the first port is 00. The 
other three will be 01, 02, 
and 03 respectively. 

Be careful to keep your 
wiring short and neat 
because this circuit is at- 
tached to the main computer 
bus. If the computer mal- 
functions, then you may 
need to add extra buffers to 
the data and I/O buses. 

, Steve 


Transmission- 
Transmission Logic? 


Dear Steve, 

I have been interested in 
monitoring my car's gas 
mileage for several years, 
but until recently I have 
been prevented from doing 
anything about it because 
there was no inexpensive 
way for me to measure the 
low fuel-flow rate in a car. 
Now a fuel-flow sensor is 
available from Zemco Inc, 
12907 Alcosta Blvd, San 
Ramon СА 94583, for $19. 
They sell The Compucruise 
and any replacement parts 
for the unit at reasonable 
prices. À speed sensor and 
magnet-replacement kit are 
also available for $4.50 and 
$15, respectively, but my 
odometer (I have a 1974 
Toyota Celica) sends a 
marker pulse to an 
emissions-control device, 
which I can use. 


are created inside the 
speedometer case, but, with 
an oscilloscope and a 
resistor-substitution box, 1 
determined that the pulse 
train switches between 0 and 
5 V with a 50% duty cycle 
and has a 1 k-ohm im- 
pedance. 

Іп the fuel sensor, a 
rotating vane interrupts a 
light beam from a 12 V bulb 
to a phototransistor 3730 
times per gallon. 

Dividing 3730 by 376 
gives 9.92 (ie: roughly 10), 
so if I count 10 pulses from 
the flow sensor with the 
divide-by-N counter and 
then display the count from 
the odometer, it will read 
tenths of a mile per gallon. 
This reading is converted to 
mpg (miles per gallon) by 
shifting the decimal point 
left one place, Two 7490 
decade counters, two 7442 
BCD-to-decimal decoders, 
and a NOR gate make up 
the divide-by-N counter 
where N can be any number 
from О to 99 by moving the 
inputs to the NOR gate to 
the appropriate pins on the 
7442s. As an extra, | tied the 
decimal point to the least- 
significant bit of the Flow 
counter so that the decimal 
point blinks as the fuel 
flows. On the highway, the 
decima] point blinks about 
once per second and the 
mpg reading is updated 
about every five seconds. 
The readout can be con- 
verted to display miles per 
hour by switching the input 
to the first one-shot from 


the divide-by-N counter to a 
555 timer with a 9.6-second 
period. 

My question concerns the 
interfaces from the sensors 
to the TTL. The two inter- 
face circuits I show on the 
schematic were designed by 
trial and error because tran- 
sistors are a mystery to me 
(I used the 2N2222 because 
it is ubiquitous), The buffer 
from the odometer seems to 


work well enough, but I oc- 


I designed the circuit 
shown in figure 3 to display 
miles per gallon. The circuit 
is simple, and though it does 
not contain a microproces- 
sor, it could be connected to 
a computer for more sophis- 
ticated analysis. It comprises 
two signal conditioners to 
convert the outputs of the 
speedometer and the fuel- 
flow sensor to TTL levels, a 
divide-by-N counter to 
count fuel pulses, and a 


MASTER TAX— Prolessional tax PERS program. Prepares sched- 
ules A, B, C, D, E. Е G, ВАР SE, ТС, ES and forms 2106, 2119, 2210, 

346B, 3903, 2441, 4525, 4725, 4797, 4972, 5595 and 6251. Printing can be 
on readily available, Mp ees continuous forms, on overlays, or оп com- 
puter generated, IR ved forms. Maintains client Пар files and is 
interactive with CPAids € ENERAL LEDGER II (see below) . ‚ 9995/3930 
Annual Update Fea .................-+%........... m MN $350 


GENERAL LEDGER Il — Designed for CPA's. 
Stores complele 12 month detailed history of 
transactions. Generates financial statements, 
depreciation, loan amortizations, journals, 

(гіа! balances, stalements of changes In finan- \ 
cial position, and compilalion letters. includes 

payroll system with automatic posting to gen- 
eral ledger. Prints payroll register, 8 and 
payroll checks. ............ — $450/$30 


1651 Third Avenue, New York, М.Ү. 10028 


“е 1 3-digit latching counter and casionally get erratic 
i аара аала ч, ТНЕ display to count odometer readings from the flow sen- 
Distributed b SOFTWARE pulses. А pair of one-shots sor, which is mounted to the 
а у , | UDER- (monostable multivibrators) car body near the distributor 
Lifeboat Associates ШИКЕ are used to latch and then and ignition сой, Should 1 


L1 (212) 860-0300 O Telex: 220501 


2B8 
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clear the display. 

My odometer sends 376 
pulses per tenth of a mile. I 
do not know how the pulses 


be using shielded cable or 
provide filtering before 
feeding the signal to the 
Schmitt trigger? If you can 


Ask BYTE 
Figure 3 


к 
TYPICAL 
FOR 3 


LED DISPLAY Vcc 


COMMON ANODE TYPE 


2N290T 
TYPICAL FOR 3 


2N2222 | 
Ұсс 
11 
> 10K 
ШЕ. 15 
SPEED 
SENSOR 
T. 0.054F 
14 
Мес 
А 163 
7490 
RII 
ar, R911) 912) 
7414 
3 => c JUMPERS 
FUEL | -4 е 
SENSOR 
“сс 
RE 
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3 4 
415 
АС 
7 
" 9 0. 05шЕ 
7 
ИЕ: 
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7490 
R9t(1) 


ROI 
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TWICE THE BYTE! рине 
3 = offer апу improvements to circuit which more readily 
; . either interface | would ap- conditions phototransistor 
E preciate it. pulse outputs. It might help. 
e ! Roger H James Also, 1 have provided a 
magnetic-transducer condi- 
Қ, i pe со А tioner a figure 5), if you 
аптаға cable Derween eventually care to use a 
sensors and the logic board. magnetic pickup to acquire 
The pulse output, as you speed data....Steve Ш 


said, is a result of the 
gasoline flow causing the 
wheel to spin and interrupt 
a light beam. Figure 4 isa 


Power Connections for Figure 3 


8" DISK CONTROLLER 
NOW — DOUBLE SIDED OPTION! 


* DOUBLES APPLE Х STORAGE 

e APPLE DOS COMPATIBLE 

е SHUGART 800 ОН 850 COMPATIBLE 

е ІВМ 3740 DATA ENTRY CAPABILITY 

• CP/M, UCSD PASCAL CAPABILITY 
Available at your local APPLE Dealer: $400. 


SORRENTO VALLEY ASSOCIATES 
SVA 11722 SORRENTO VALLEY RD. 
! SAN DIEGO, CA 92121 


STRETCH «rower 


Of Your HP-85 or Commodore Pel/CBM With TNW's IEEE-48B Bus 
System Building Blacks... 


TTL 
OUTPUT 


TNW's RS-232 SERIAL INTERFACES 


Connect your PET/CBM to any AS-232 Seral Printer, Piolter. CRT 
Terminal, Modem, or olher dev:ce. 


TNW 1000 ONE CHANNEL $1 29 ISOLATOR /PULSE CONDITIONER 
= OUTPUT ONLY 
ONE CHANNEL 
TNW-2000 INPUT AND OUTPUT $229 
2 TWO CHANNELS, INPUT & OUTPUT, 369 
TN = 12 Н5-232 CONTROL SIGNALS 


TURN YOUR PET INTO A TERMINAL 


Access Timesharing Syslems and Bulletin Boards with TNW's Pterm 
Software and ІШІ service telephone modem: 


AUT I 
TNW-103 Sr" $389 
Pterm also works with acoustical couplers and other modems interfaced 
to the PET with the TNW-2000 or TNW-232D. Electronic mail and TWX 
Terminal programs aiso available. All units are addressable ІЕЕЕ-488 
devices, complete with power supply cabinet, lull documentation and one 
year warranty. 


TNW CORPORATION 


3351 Hancock St. е San Diego. CA., 92110 (714)225- 1041 
TWX910-335-1194 
Visa/Mastercharge Welcome e Dealer inquiries invited 


Figure 5 


MAGNETIC 
PICKUP 


MAGNETIC PICKUP CONDITIONER 
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IEEE-488 To TRS-80* INTERFACE 


t SCIENTIFIC Ө6ІМІНІҢ ИЙЛЕ t 


«ODE, ам- іа 


Everything needed to add powerful GPIB-488 
controller capability to TRS-80, 
Model 1, Level 2 or DOS 
Mod. 488-808 $225.00 + Shipping. insurance & fax 


Permanent protection for small computers, communi- 
cations, medical and other sensitive electronic equip- 
ment. Surge Sentry works in parallel with the power 
line to shunt destructive power surges in picoseconds! 
Triggers at 10% above the nominal peak voltage. 

At $89.50, it’s less than the cost of a service call. 
Easy to install for immediate protection. Several! 
models to choose from to fit your specific application. 

For details and a free brochure, call or write: 


ENTERPRISES, INC. 


643 South 6th Street, San Jose, CA 95112 
(408) 288-5565 
Dealer inquiries invited. 


7 CN ITH BUSINESS SOFTWARE 
FOR THE 2-89! 


S & М Systems, Inc., the “All-In-One” Software Company 
is offering a full line of Business Packages for the 
“All-In-One” 2-89 Microcomputer 


Inseq-8O0mw Business Software Systems 
Industry Standard Osborne Based: Accounts Payable/Receivable, 
General Ledger, Payroll 
S & M Software: Retail Inventory Control, Invoicing, 
Manufacturers Inventory Control, Customer Mail List 


PLUS MANY MORE!! 


All Systems have been Field Tested and are ready for shipment! 
CALL ABOUT OUR NATIONAL DEALER PROGRAM AND JOIN THE BEST 
IN SELLING THE FINEST SOFTWARE ОМ THE 2-ВО MARKET! 
SYSTEMS ALSO OPERATE ON TRS-80 MOD I, MOD II, MOD ШІ 
AND ALTOS MICROCOMPUTERS 


SPECIFY DISK OR TAPE 


For Model 3 Operation, Contact Factory 


SCIENTIFIC ENGINEERING LABORATORIES 
11 NEIL DRIVE * OLD BETHPAGE, NEW YORK 11804 
TELEPHONE (516) 694-3205 


"Trade Mark a Tandy Corp There is no affiiaton belween Scientific Engineering 
Laboratories and Tandy Corporation or Вай Shack 


For Further Information, Contact: 5 бі M Systems, Inc. Or Dial Direct: 1-617-373-1599 
P. O. Box 1995 1-617-481-5231 


Haverhill, Massachusetts 01830 
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 BYTE's Bits 


Ciarifications 
to TRS-80 
ROM Article 


After reading Terry Li's 
article in the October 1980 
BYTE ("Radio Shack's 
Modifications to the 
TRS-80," page 182), 1 feel 1 


must make a few comments. 


Adding lowercase to the 
TRS-80 Model I is not done 
by adding or changing a 
ROM (read-only memory). 
In an unmodified TRS-80, 
seven programmable mem- 
ory integrated circuits are 
used for the video display. 
When the lowercase modifi- 
cation is performed, an 
eighth programmable mem- 
ory device is added for bit 
6, which indicates upper- or 
lowercase characters. 

[n some cases, a new 
character generator ROM is 
added because earlier model 
TRS-80s had character 
generators that did not give 
good lowercase characters. 

To use lowercase, the 
Level II BASIC ROMs must 
be upgraded. The ІМКЕҮ% 
problem seems to indicate 
that this is done when the 
lowercase modification is 
installed. 

LPRINTing a character 
after PEEKing it from video 
memory is possible. A 


simple BASIC statement can 
check to see if the character 
is in the valid range for the 
printer, If it is not, another 
statement can change the 
ASCII (American Standard 
Code for Information Inter- 
change) value to a valid 
one, 

The new Level II BASIC 
ROMs do not have a smaller 
capacity (less bytes of mem- 
огу). Some changes have 
been made that consumed 
some of the memory space 
originally used by the 
messages “RADIO SHACK 
LEVEL П BASIC” and 
“MEMORY SIZE”. The en- 
try points for all I/O (in- 
put/output) routines are un- 
changed, so most of the pre- 
sent TR5-80 software will 
work. Also, no routines 
have been eliminated. 

With the old Level II 
BASIC ROMs, the shift- 
down-arrow gives control 
characters when other keys 
are pressed with it simulta- 
necusly. However, the value 
26 is generated first. When 
the shift-down-arrow key is 
not released, then pressing 
other keys generates the 
control values (eg: 01 for 
"A"). Most software that 
uses the control value 
feature of the TRS-80 
neglects the value 26. Any 


of this software, however, 
should work with the new 
Level II BASIC ROMs, 

In regard to using the 
Electric Pencil with the 
TRS-80, a number of pub- 
lications have presented in- 
formation on how to use the 
Electric Pencil with the 
Radio Shack lowercase mod- 
ification, Some commercial 
software is also available for 
modifying the Electric 
Pencil. 

Thomas de Man 
Voszegge 7 
2318 Z] Leiden 
Holland 


Sources at Radio Shack 
told me that all points made 
in this letter are essentially 
correct. However, Radio 
Shack would like a few 
points clarified: When the 
lowercase modification is 
performed by Radio Shack, 
the character generator 
ROM is often replaced 
because early Model ! 
TRS-80s had character 
generators that had lower- 
case characters without 
descenders that fell below 
the line (eg: "y," “ж, and 
"p. The new ROM gives 
these letters true descenders, 
thus making these letters 
much easier to read. 


The new Level Il BASIC 


ROMs use the same amount 
of memory as did their pre- 
decessors. Radio Shack has 
modified some code to cor- 
rect keyboard bounce and 
cassette loading problems, 
and some new code has 
been added, Radio Shack 
stresses that all the original 
routines are still contained 
in the ROMs and the entry 
points for ali published 
roulines rernain 
unchanged....5M 


New Restrictions 


The USCF (United States 
Chess Federation) has an- 
nounced new restrictions on 
the participation of chess- 
playing computer systems in 
USCF-rated human chess 
tournaments, Only program- 
mers and developers of 
systems can enter machines 
in competition, and 
organizers and directors of 
tournaments may prevent 
computers from partici- 
pating in certain events. 

For more details, write to: 


United States 
Chess Federation 
186 Rt 9W 
New Windsor МҮ 12550 m 


$GOLD DISK$ CP/M? Compatible Z-80 Software 


AVAILABLE FOR ALL B-S” 55-50 ІВМ FORMAT SYSTEMS INCLUDING TRS-8O", NORTHSTAR, SD SYSTEMS, 
ALSO AVAILABLE ON 5” DOUBLE DENSITY SUPERBRAIN''* 


GREAT LOOKING LETTERS & REPORTS! 
REPORT WRITER 


TAKE THE AGONY OUT OF TERM PAPER WRITING 
ALTO FOOTMOTING, TABLE SPACING, HEADINGS 
NO RET 'YPING TO INCLUDE CHANGES, CORRECTIONS 
ALWAYS PROFESSIONAL LOOKING LETTERS, FORMS 
SIMPLE MULTI-LETTER PRINTING $ OO 
LEFT AND RIGHT JUSTIFICATION 4 o 


SIMPLE TO LEARN, EASY TO USE PPD 


CREDIT CARDS: FREE Z4 HR ORDER 
PHONE, WE'LL CREDIT INVOICE, ONE 
DAY SERVICE, CHECKS, M,O.'s: TEN 
WORKDAY HOLD. СА, RES: ADD TAX, 
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VISA 
[arem 


UN-CAN YOUR CANNED SOFTWARE! 
2-80 DISASSEMBLER 


FEEL COUPED UP WITH YOUR CANNED SOFTWARE? 
OUR Z-BO DISASSEMBLER RECREATES ASSEMBLY 
LANGUAGE SOURCE FILES FROM ABSOLUTE CODE 
ENABLING USERS TO EASILY TAILOR PROGRAMS TO 


MEET THEIR SPECIFIC NEEDS, THE 
PRECONDITIONER ALLOWS THE 
DISASSEMBLER TO DECODE ASCI! 
BOWER-STEWART & ASSOCIATES 
Р.О. BOX 1389 
HAWTHORNE, CA. 90250 
(213) 676.5055 


$7 2,00 


STATE SYSTEM & CONTROLLER. 
dila | ALLOW TIME FOR SURFACE MAIL, 
ШОШ TRADEMARKS-'DiGITAL RESEARCH, 

ШАН "RADIO SHACK, '"[«TERTEC. 
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In many successlul applications since 1977, 

Used by equipment manufacturers like Cromemco & Philips. 

| Runs on floppy or hard disk systems under CPM, CDOS. 

IMDOS. with a special version for UCSD Pascal. 
Easy interfaces to CBASIC 2. Microsoft Basic, Fortran, 

Pascal. and assembly language. 


Features: 


Self-reorganizing files 
Files may spen up to 4 disks 
Powerful utility package included 


o © © © © 98g 


O Fixed. variable, апа data sensitive records 


їе, лесе 
Manag rt 
ура Тегин, bree 


| ОЕМ ж Doaler inquiries invited 


EM 


computer applications 
3645 бын қы», Sie OX Оон) CA spe | 


The Key Sequential Access Method (ISAM) for the professional. 


Printer (etc) г 
© Any number of keys THE WAND 41C) 1125 5125.00 
НР.67 5375 318,75 
HP.97 5780 %37.50 

| HP.34C " 7 

© B-tree file structure with no overflow areas HP.38C 1150 1935.00 
insures fast access HP-33C 110 *99.00 
| | HP.38E 129 *102.00 
9 Access by full or partial keys, sequential movement НР.37Е ‘75 63.75 
in both directions. and access by record number ipe: A 76.50 
k + я is 459.50 
Automatic disk space reclamation HP-31E `50 42.50 
2621A Terminal 31495 *1395.00 


HP-85 


Personal Computer / 
Sale $2895! 


қ x Я Reg '3250 
Written in machine language for speed & efficienc 
Requi ly 5k = " à illinois Residents odd £ 25% Soles T \ 
eQuires on О} memor Illinois Residents 28% ex 074% PART. 
ы " f ы VISA-MASTER CHARGE-CASHIER CHECK мүт т ——À 
— M 


Personal Check OK - Allow 10 days ^ DONE 


- Single кие objecl licence $ 395 катан, — 
Deme package on 8^ 5550 CPM format $ 50 
kæ California residents айй 8 salen tax FARNSWO RTH 


Card Reader (4ic) 


Circle 212 on inquiry card. 


HEWLETT-PACKARD'S 
Calculators at 
Discount Prices 


54; HEWLETT 
м ч, LA PACKARD 


FARNSWORTH PRICE 


COMPUTER CENTER 


1891 N. Farnsworth Ave. 
(immadiotely 5 of EW Tollway) 
Aurora, IL (312) 851-3888 


WEEKDAYS 10-6. SAT 10-5 


MARYMAC INDUSTRIES, INC. 


Questions & Answers 
& Orders 
Texas 1-713-392-0747 


To Place An Order 
From Outside Texas 
1-800-231-3680 


Radio Shaek 


Store /G-189 


BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack? dealership in Katy, Texas. Warran- 
ties will be honored by all company owned Radio Shack? stores, & participating franchisees and dealer authorized sales centers. Save 
State Sales Tax. Texas Residents Add Only 5% Sales Tax. Open Mon.-Sat. 10-7. We pay freight and insurance. No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at, 


21969 Katy Fwy, Katy (Houston), Texas 77450. 
WE OFFER ON WE ALWAYS 
OFFER 


REQUEST 


Мо Tex on Dut of Texas Shipments! 


Federal Express 74 b^ NO extra charge for Master Charge 
TEE Eee] | or Vise 
Houston Intercontinental Airport E] = T di К] We always pay the freight and 
Dalivery іп stock TRS-BO Model insurance 
П and п 
U.P.S. BLUE z Fj Toil free order number 
И 


Е] Our capability to go to the giant Tandy 
Computer warehouse 5 hours away, 
in Ft. Worth, Taxas, іп kesp you in 


References from people who have 
bought computers from us probably 


in your city 


Save 
1 0% © 1 5% о stock. 


OR MORE JOE McMANUS 
Model 111 In Stock EN 


ED McMANUS 
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The Phone Link Acoustic Modem 
Sleek .... Quiet... .Reliable 


* Originate and Answer Modes 

» 0-300 Baud • AS232C 

* Self Test е 1 year warranty 
| «5 Diagnostic Leds 


Dealer Inquiries Invited 


U.S. ROBOTICS inc. 
203 N. WABASH 

SUITE ІЛЕ 

CHICAGO, ILL БОБО! 


(31g) 346-5650 


o де > 
: = for CP/M' 


ne жш оа 


Conquer the wait while the editor or compiler loads. Conquer excessive 
disk 1/0. Conquer boredom during yet another compilation or assembly 
just to squash a tíny bug. Conquer memory squeeze on application 
programs. 


Timin Engineering now offers CP/M users a complete, Integrated, 
memory resident full FORTH system. Powerful editor. incrementa! 
FORTH compiler. Z80/8080 assembler, Virtual memory. Fast ,17 
second/K-byte disk 1/O. Top level command processor. All using your 
standard CP/M BIOS. 


Ready to run for only $95. User Manual alone, $20, credits toward 
software purchase. 


Place your order today — Then go FORTH and conquer! 


Qo. 
Kop 


alienae feny т Bos arge ыс ыч arte irm imde (Мезі Beas waa ata «Бард enc тшй U €) СР Eundem > on ОГ ад бітеген dink Cile dn 
бағал ahi $1 irata nappi тейт АҢ Кызы Gr COLD гг cod сеге shes. oi тырыу coder C altiora шры» ple ani! ЪЗ мк 


"FEBRE EL Lien Ge F9 hugs al Шема f org 


MITCHELL Е. TIMIN ENGINEERING COMPANY 
9575 GENESEE AVENUE АЛҒЫ» 
SAN DIEGO = CALIFORNIA 97121 + 


TELEPHONE (2141 455-9008 
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Software Received 


Data Master. Accessory 
package to Information 
Master (see separate listing) 
for the Apple II. Floppy 
disk, $100. High Tech- 
nology, РОВ 14665, Okla- 
homa City OK 73113. 

The Pascal Data Base. 
Data base for the Apple II. 
Floppy disk, $400. Arizona 
Computer Systems Inc, POB 
125, Jerome AZ 86331. 

Information Master. Data 
base for the Apple II. Flop- 
py disk, $150. High Tech- 
nology, POB 14665, Okla- 
homa City OK 73113. 

(T.{L.C})-LISP. Version of 
LISP programming language 
for CP/M computers. Cas- 
sette, $150. The LISP Com- 
pany, РОВ 487, Redwood 
Estates СА 95044. 

Linear Circuit Analysis 
Program. Electronics 
analysis program for the 
PET/CBM. Cassette, price 
not available. Commodore 
Business Machines (UK) 
Limited, 818 Leigh Rd 
Trading Estate, Slough 
Berks, England. 

Single Disk Sort Version 
2.0. Disk-sort utility for the 
Apple II. Floppy disk, 
$49.95. Datacope, 5706A W 
12th St, PO Drawer АА, 
Hillcrest 5ta, Little Rock AR 
74205. 

Text File Copy. Word- 
processing utility for the 
Apple II. Floppy disk, 
$49.95. Datacope, 5706A W 
12th St, PO Drawer АА 
Hillcrest Sta, Little Rock AR 
72205. 

The Datacope Scribe. 
Word processor for the 
Apple ЇЇ. Floppy disk, 
$79.95. Datacope, 5706A W 
12th St, PO Drawer AA, 
Hillcrest Sta, Little Rock AR 
72205. 

Microcomputer-Aided 
Design of Active Filters. 
Electronics analysis program 
for the Apple II. Cassette, 
$16.95. Hayden Book Com- 
pany Inc, 50 Essex St, 
Rochelle Park М] 07662. 

Super Nova. Graphics 
game for the TRS-80. Cas- 
sette, $14.95. Big Five Soft- 
ware Company, POB 
9078-185, Van Nuys CA 
91409. 

Up Periscope. War game 
for the TRS-80. Cassette, 


| $14.95, Ramware, 6 South 


5t, Milford NH 03055. 

Warpath. War game for 
the TRS-80, Cassette, 
$14.95. Ramware, 6 South 
St, Milford NH 03055. 

Disk-O-Tape. Utility pro- 
gram for the Apple II. 
Cassette, $12. Dann 
McCreary, РОВ 16435, San 
Diego СА 92116. 

Asteroids in Space, 
Graphics game for the Apple 
II. Floppy disk, $19.95. 
Quality Software, 6660 
Reseda Blvd, Suite 105, 
Reseda CA 91335. 

Monty Plays Monopoly. 
Computer-opponent pro- 
gram for the Apple II. Flop- 
py disk, $34.95. Personal 
Software Inc, 1330 Bordeaux 
Dr, Sunnyvale CA 94086. 

The Voice. Utility pro- 
gram for the Apple II. Flop- 
py disk, $39.95. Muse Soft- 
ware, 330 N Charles St, 
Baltimore MD 21201. 

Interactive Fiction: Six 
Micro Stories. Role-playing 
game for the TRS-80. Flop- 
py disk, $14.95, Adventure 
International, POB 3435, 
Longwood FL 32750. 

Pascal/Z Version 3.0. 
Version of Pascal program- 
ming language. Eight-inch 
floppy disk, $395. Ithaca 
Intersystems Inc, 1650 Han- 
shaw Rd, POB 91, Ithaca 
NY 14850. 

Adaptable UCSD Pascal 
System for CP/M. Version 
of UCSD Pascal program- 
ming language for CP/M 
systems. Eight-inch floppy 
disk, $350. Softech Micro- 
systems, 9494 Black Moun- 
tain Rd, San Diego CA 
92126. 

Asteroid. Graphics game 
for the Apple II. Floppy 
disk, $19.95. Adventure In- 
ternational, POB 3435, 
Longwood FL 32750, (305) 
682-6917. 

EMU 02. 6502 machine- 
language emulator Юг the 
TRS-80, Cassette, $24.95. 
Allen Gelder and Company, 
POB 11721, Main PO, San 
Francisco СА 94101. 

Super Step. Single-step 
routine for Z80 machine 
language on the TRS-80. 
Cassette, price not available. 
Allen Gelder and Company, 
POB 11721, Main PO, San 
Francisco СА 94101. 

Super Tlegs. Machine 
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Save on Calculators 


 Diympic Sales is an HP tranchined dealer, Сай m (or the best deal | | 
memea ae o Tn FREE Catal 
Сага Reader tov 450 5 DU PACKARD Webe the lowest prices ол oq 


Prinder ips HP-4IC 289 
МР is Агемса and бірі: 
Пра! WAND For 4С whers Do aot watte money 


santa te ns ayy ham аз aud seve | New 4-way relief from problems with 
% Computer/WP supplies and accessories. 


н сүті Іс | 
НР-27Е Adv Sox«gntdic % тіс [coming soon: 9 т 
HP 6} Scumbfic pro 183% ligue lei НР-@5] 


НР.97 Scent prog priming 527 95 | : 7 1. One-stop shopping. 
"C" planus los cantinugus memory | M {pone Inmac (formerly knownas 
Wie coy an ents shock о НР КА Minicomputer Accessories 
n kmmethare deliry on all HP products эп most of the e же ode торна «нын 
чү a Т Ертіп а Cale 
бен year guarantee Sy HP on al сай, ^u days on compoters Ай unts complete of over 1 products. Every- 
Ihing from racks and line- 
printer paper to connectors 
and cables. Each designed 
Spat and pel — a to help E minicom- 
11-58758 Libraries рова and Amad тет | puter or word processing 
t Speck sad Maih д = 
Fy эң агаве Тә 5 Pa syslem up and running. 
1.51 i 
ПЕН conca ман Cal ad Bus Ane n г — 13 су жоу ordering. 
1.215 comrcal реті» Callus | Business Cand nmac lets you order by 
ИД, ай она Cali | е 4 
Её comtcal prt Caius нын в» -- тай or phone. So keep this free 
catalog close. It makes those once-tough tasks like 
^ rderin r і i 
болна anp ordering your magnetic media easy, fast and foolproof. 


| TEXAS INSTRUMENTS Computer g 3. Fast shipment of just the quantity you need. 
APPL ee ee І п 
Шалы RR seitwara t Cue Monats oasis 53% !птас ships УОШ order within 24 hours from centers in 
for immediate delivery aad the ^ California, New Jersey and Texas. In a bind? Call us for the 
lewast prices CaN us We cara ATARI 800 КК Computer sh: 
heyt imrentory of Appla Producis Mann (тойут ТУ game 1609 үчү many special services that can get your products to your 
m ph іше, Uv Fortran ttu HAS installation even faster, with no minimum-order requirement. 
BU. а1 Dni pre. ш V iei e ална 4. Fleld-proven quality means precision performance. 

| We ма поте taking orders ім um ІШ Sysueme. First come, ВЗЕХ Ю Tena 5995 Inmac guarantees every product in these 70 pages for 
Rest served. Сай us shout Appie at least 45 days. And even some for up to len years. 


SI ERN TU AD Ea Ж ырш v Cases = Causas = Раіса - Sy - АСА and more 
Pease are TAB UL ыға нер каған cse т USA ГАладымнта add f^» ма r Send for your FREE 
got Er Merino a e ааш G Дит? 4” inmac catalog or call | 
Vs быы Са шат 00-421-05 a "HH enm: (408) 727-1970 today! 


le CA Cab iow ғ 
2465 Augustina € PO. Box 4780, Santa Clara, СА 95051 
OLYMPIC SALES COMPANY. Inc. 6 1979 International Minkcompuler Accessones Corporation 


216 South Oxford Avenue - РО. Box M545 - Los Angeles, CA 30004 
(213) 301-3911 or (713) 301-1202 ‹ Toles 67-3017 


кот Ballet on Broadway 
to Billiards in Dallas... 


. . . people are finding unique ways to use the Powerful SciTronics REMOTE CONTROLLER 


Whether it’s the intricate lighting for a Broadway Ballet or the sim- 
ple remote lighting of pool tables in a Dallas billiards hail, people 
are finding out SciTronics Remote Controller can meet their needs. 


Here's Why: 
Controls 256 BSA remote switches—not just 16 
& Hardware driven—requires minimum software 


& No ultrasonic link—prevents erratic operation 
S-100 CONTROLLER BOARD $159. (|М No BSR command module necessary 
5-100 REAL TIME CLOCK BOARD $159. 
ENCASED CONTROLLER 5184. Real Time Clock gives Remote Controller an added dimension! 


(TRS-80, Apple !! etc.) 
ENCASED CONTROLLER & REAL Real Time Clocks are now available to make your remote controller even more 


TIME CLOCK (TRS-BO, Apple 11 etc) $269. powerful. The RTC feature allows for energy consumption scheduling, event 
APPLE 11 CLOCK BOARD $129. scheduling and much more. Your imagination is your only limitation when it comes 
I cons cece SciTronics Inc. to the ways which this RC/RTC combination can be used. 


523 S. Clawell St., Р.0. Box 5344 ы 
Bethlehem, РА 18015 Real Time Clocks feature: 
(215) 868-7220 Lithium battery back-up 

Please list system with which you plan to use E? Crystal controlled accuracy (.00294) 

peripheral. Master Charge and Visa accepted. Ба Clock generates interrupts (seconds, minutes, hours) for foreground/background operation 


РА residenis add sales tax. COD's accepted. БЛ Complete software in BASIC ta Sel and Read clock 
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Software Received  —— —— ————————ÓÓÓMÀ————— 


utility to relocate Radio 
Shack T-BUG software. Cas- 
sette, $9.95. Allen Gelder 
and Company, POB 11721, 
Main PO, San Francisco СА 
94101. 

Enhanced Paper Tiger 
Graphics Software. High- 
resolution image printer for 
the Apple II. Floppy disk, 
$44.95. Computer Station, 
12 Crossroads Ctr, Granite 
City IL 62040. 

Visilist. Utility program 
for VisiCalc and the Apple 
II. Floppy disk, $19.95. 
Computer Station, 12 Cross- 


roads Ctr, Granite City IL 
62040. 

Mailing List. Mailing list 
software for Heathkit/ 
Zenith computers. Floppy 
disk, $49.95. Hayden Book 
Company, 50 Essex St, 
Rochelle Park NJ 07662. 

Programming in Apple In- 
teger BASIC. Tutorial soft- 
ware. Floppy disk, $39.95. 
Hayden Book Company, 50 
Essex St, Rochelle Park N] 
07662. 

Conflict. War game for 
the Apple II. Cassette, price 
not available. Keating Com- 


puter Services Pty Ltd, POB 
448, Double Bay, Australia 
2028. 

Indexed Sequential Access 
Method. ISAM disk soft- 
ware for the PET/CBM 
computers. Floppy disk, 
$99.95. Creative Software, 
POB 40, Mountain View CA 
94040. 

Mychess. Chess program 
with graphics for the 
TRS-80. Floppy disk, $50. 
Computer Services, 2431 
Lyvona, Anchorage AK 
99502. 

Helicopter Battle. 


YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 


The MAGIC WAND wor: Processing 


System offers you the best features of any system 


in the micro market 


FEATURES INCLUDE: 


Full-screen text editor 
Simple, control key operation 
Edit programs as well as text 
Assemble, compile or run programs 
without modification 
Files larger than memory 
Files up to 256K 
Library files 
Merge part or all cf one file with 
another 
Spool printing 
Print a lile while editing another 
Easy page formatting 
Simple commands set margins, page 
length, sic. 
Override commands at run-time 
Give any command from the key- 
board as well as in lile 
Variable pitch control 
Change pitch in mid-line, even 
mid-word 
Up to 128 user-dofined variables 
String, numeric or dollar formal 
Form letter generation from external 
data files 
Compatible with both sequential and 
fixed-record files 
Conditional commands 
Any command may be conditional! 
Print to disk and/or printer 
Save all or parl of output on disk 
Switch from specialty printer to СР/М 
list device 
Print the same Ше on ether specialty 
оғ standard printer 


Version 1.1 is now available 


EASE OF OPERATION 


With all tls power, the MAGIC WAND is 
remarkably easy to use. This is no acci- 
dent. The command structure is designed 
lo be flexible and logica! so that you can 
perlorm basic functions with a minimum of 
commands. 


We have included in the manual a step- 
by-step instruclional program, for the per- 
san who has never used a word-proces- 
sor belore. The trainee uses sample files 
from the system disk and compares his 
work to simulated screens and printouts. 

In addition to the lessons, the manual 
has a complete documentalion of the 
command structure, special notes for pro- 
grammers, an introduction to CP/M for 
non-programmers and a glossary. The 
manual is typeset, ralher than typewrillen, 
lor greater legibility. 

We have written the manual in nan- 
technical English, because we угап! you 
to read it. We доп overload you wilh a 
bunch of jargon Ihat could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAGIC WAND can learn special 
applications of the print commands. For 
example, we might show you how to cre- 
ale a mailing list or set up an index lor 
а lie. 

In short, we ve done everything we can 
lo make things easy lor you. Because the 
best soltware in the world is just a bunch 
of code if you can't use it. 


For more information, call or write: 
SQ business Qppucauous, inc. 
3220 Louisiana в Suite 205 e Houston, Texas 77006 е 713-528-5158 
м 


"езде ға 314 Fs arch Crap 
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Graphics game for the Atari 
400 or 800. Cassette, $9.95. 
Custom Electronics Inc, 238 
Exchange St, Chicopee MA 
01013. 

Tractor Beam. Graphics 
garne for the Atari 400 or 
800. Cassette, $9.95. 
Custom Electronics Inc, 238 
Exchange St, Chicopee MA 
01013. 

Disk Cataloger. Disk- 
utility program for the 
TRS-80. Cassette, $16.95. 
Hayden Book Company, 50 
Essex St, Rochelle Park NJ 
07662. 

Energy Miser. Energy-use 
estimation utility. Cassette, 
$19.95. Hayden Book Com- 
pany, 50 Essex St, Rochelle 
Park М] 07662. 

Chem Lab Simulations 1 
and 2, Tutorial simulation 
programs for the Apple II. 
Floppy disk, $99.95 each. 
High Technology, POB 
14665, Oklahoma City OK 
73113. 

Infinite BASIC. BASIC- 
language utility for the 
TRS-80. Floppy disk, 
$49.95. Racet Computes, 
702 Palmdale, Orange CA 
92665. 

Infinite Business. Exten- 
sion to Infinite BASIC (see 
separate listing). Floppy 
disk, $29.95. Racet Com- 
putes, 702 Palmdale, Orange 
СА 92665.8 


BYTE's Bugs 


Listing Credits 


The program for "Lost 
Dutchman's Gold," by Bob 
Liddil (December 1980 
BYTE, page 268) was 
translated from the Radio 
Shack TRS-80 to the Apple 
П by Jamie Tietjen. 


Moore's Number 


The October 1980 BYTE 
contained an error on page 
347 in the "What's New" 
section. The phone number 
for Moore Business Forms 
Inc should read (800) 
323-8325. We are sorry for 
the inconvenience this has 
caused. B 
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TERMINALS FROM TRANSNET 


PURCHASE PLAN • 12-24 MONTH FULL OWNERSHIP PLAN • 36 MONTH LEASE PLAN 


FER MONTH 
ESCAP TON f WeOoOs z4MUS мыт 
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AUTHORIZED TRS 80% DEALER 3s R491 


| LA35 DECwriler іі... $1,695 
LA34 DECwriter IV _,......... 1.095 
LA34 DECwriter IV Farms Ctrl. ., 
DEC [А120 DECwriter lll KSR ....... 2.4 
LA120 DECwriler ill RO 
VT100 CRT DECscope 
VT132 CRT DECscope 
TS Portable Terminal 
1765 Bubble Memory Terminal . 
TEXAS Шчара 
able , 120 CPS... 
INSTRUMENTS TI787 Portable KSA, 120 CPS... 
TI810 RO Printer 


730 Desk Тар Printer 


Ww T 
CENTRONICS 757 W.P Det Top Printer "s 


1, 
6081 High Speed Band Printer .. 5,495 
iT 1 CRT Terminal 
DATAMEDIA БЫҚ 


T0 

ІШ!) 
ADM3A CRT Terminal 
LEAR SIEGLER ADM31CRT Terminal 
ADM4?2 CRT Terminal 


1420 CRT Terminal ...,....... 
HAZELTINE 1500 CRT Terminal ........... 
1552 CRY Terminal ........... 


Letter Quality KSA, 55 CPS 
QUME Letier Quality RO, 55 CPS ..... 


| 2521А CRT Termina! 
HEWLETT PACKARD 7621P CRT Terminal 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS • 10% PURCHASE OPTION AFTER 36 MONTHS 


ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS « MODEMS « THERMAL PAPER + RIBBONS « INTERFACE MODULES « FLOPPY DISK UNITS 


OTHER POPULAR TERMINALS, COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE. 


MODEL I 


16K Level Il with Keypad 
26 – 1056 


$670.00 


$3500.00 морЕги 


MODEL П, 64K 
26 - 4002 


%875.00 


MODEL IlI 


MODEL ill 16K RAM, 
MODEL Ш BASIC 
26 - 1062 


lear C 


L EE" 
| 


— 
— a 


WE ACCEPT CHECK, MONEY ORDER, OR 
PHONE GACERS WITH VISA OR MASTER 
CHARGE. SHIPPING COSTS WILL BE ADDED 
TO CHARGE ORDERS. DISK DRIVES, PRINT- 
ERS, PERIPHERALS. AND SOFTWARE - 


YOU МАМЕ, WE'VE GOT IT. FULL FACTORY WARRANTY 


WRITE ОҢ CALL FOR OUR COMPLETE 


ON ALL ITEMS SOLD. 


PRICE LIST. 
C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 
(313) 439-1508 (313) 439-1400 


САЗ ELECTRONICS MART (5 AN AUTHORIZED TRS 60% SALES CENTER STORE # R491 


1945 ROUTE 22» UNION, N.J. 07083» (201) 688-7800 
TWX 710-985-5485 


>< IRAN SN ET corporation 


Spend both more wisely with CBS. 


THE CONFIGURABLE BUSINESS SYSTEM ™ is а 
ready-made set of programs that lets you custom- 
ize your computer without ever using a complex 
programming language. 


• |t takes the trial and error 
out of trying out a program. 


• And the mumbo-jumbo 
out of talking to a computer. 


* |n fact, CBS pre-packages 
as much of your program as 
is humanly possible. 


So you can spend your time solving problems. 
Instead of spending money wasting your time. 


Disks and manual, $395. Manual only, $40. 


CBS Disks can fit any 8080 or Z80 computer with 
CP/M? Your DMA representative can tell you 
about DMA.DOS, our CP/M compatible operating 
system, and ASCOM, an Asynchronous Commu- 
nication Control Program. 


CP/M* is a Trademark of Digital Research Corp. DMA e We speak your language. 
DYNAMIC MICROPROCESSOR ASSOCIATES е 545 Fifth Avenue е New York, New York 10017 » (212) 953-1721 е MasterCharge and VISA accepted ui 
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MICROPROCESSOR SUPPORT 1.C.'$ 


WE GUARANTEE FACTORY PRIME PARTS 


2708 1KX8 EPROM 3 Supply 450 ng $5.50 
2716 2KX8 EPROM З Supply 450 ns $11.00 
2716 2KX8 EPROM 1Supply 450 ns $11.00 
2732 4KXB EPROM 1 Supply 450 ns $35.00 
4116 16KX1 DYNAMIC З Supply 200 пѕ 8/$36.00 
32/$136.00 

4116  16KX! DYNAMIC 3Supply 300ns  8/$32,00 
32/$120.00 

4364 GBAKX1 DYNAMIC 1 Supply 250ns $130.00 
4118 1KXB STATIC 250 ns EXTRA SPECIAL 
$16.00 

2114 1KX4 STATIC 250 ns $4.25 — 8/$32.00 


2114L  1KX4 STATIC 250 ns $4.50 — 8/$34.00 


HANLEY ENGINEERING 


TO ORDER: Send 
check , money order or 


charge сага C.OD.| P.O.BOX 21432 
вве include $309 SEATTLE, WA 98111 


allow for shipping and 
$2.00 C.0.D. fee, 


Send for full catalog including 74XX, 74LSXX and CMOS I.C.'s. 


APPLE it COMPUTERS 
949.00 Rx 


(206) 633-3404 


16K APPLE I) 
32K APPLE I} 994.00 
4BK APPLE II 1039.00 
DISK W CONTROLLER 520.00 
DISK ONLY 450.00 
APPLESOFT CARD 159.00 
INTEGER CARD 159.00 
PASCAL SYSTEM 425.00 
SILENTYPE PRINTER 525.00 


RAM MEMORY 


FOR TRS-80, APPLE II 
16K SET 4116's 


NORTH STAR COMPUTERS 


HAZ-10-32K-ASM 
HRZ-2D-32K-ASM 
HRZ-10-32K-ASM 
HRZ-20-32K-ASM 


2125.00 
2475.00 
2375.00 
2950.00 


VERBATIM DISKETTES 
BOXOF10 5%” 29.50 
BOXOF10 8" 39.50 


FREDERICK COMPUTER PRODUCTS 
MUNICIPAL AIRPORT 
FREDERICK, MD. 21701 
(301) 694-8884 
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Books Received 


The following is a list of books received at BYTE Publica- 
tions during this past month. Although the list is not meant 


| to be exhaustive, its purpose is to acquaint BYTE readers 


with recently published titles 


in computer science and | 


related fields. We regret that we cannot review or comment 


on all the books we receive; instead, this list is meant to be a 
monthly acknowledgment of these books and the publishers 
who sent them. 


The Art of Electronics. 
Horowitz and Hill, New 
York: Cambridge University 
Press, 1980. 17.7 by 25.1 cm 
(7% by 10% inches), 716 
pages, hardcover, ISBN 
0-521-23151-5, $24.95, 

Computer Programming 
in the BASIC Language. 
Neal Golden. New York: 
Harcourt, Brace, Jovanovich 
Inc, 1981. 15.3 by 22.6 cm 
(6% by 9% inches), 312 
pages, hardcover, ISBN 
0-15-359090-4, $7.50. 

Computer Security, 

A Management Audit 
Approach. Norman L Enger 
and Paul W Howerton, New 
York: AMACOM, 1980. 
15.3 by 22.6 cm (634 by 97% 
inches), 264 pages, hard- 
cover, ISBN 0-8144-5582-4, 
$21.95. 

Data Base: Structured 
Techniques for Design, Per- 
formance, and Management. 
S Atre. Somerset NJ: John 
Wiley & Sons, 1980. 15.3 by 
22.6 cm (6% by 934 inches), 
442 pages, hardcover, ISBN 
0-471-05267-1, $27.95. 

Electrical Wiring Hand- 
book. Edward L Safford. 
Blue Ridge Summit PA: Tab 
Books Inc, 1980. 12.5 by 
20.2 cm (5% by 84 inches), 
432 pages, softcover, ISBN 
0-8306-1245-9, $8.95; hard- 
cover, ISBN 0-8306-9932-5, 
515.95. 

Handbook of Micro- 
processor Applications. John 
А Kuecken. Blue Ridge 
Summit РА: Tab Books Inc, 
1980. 12,5 by 20.2 cm (5% 
by 8\4 inches), 308 pages, 
softcover, [SBN 
0-8306-1203-3, $8.95; hard- 
cover, ISBN 0-8306-9935-X, 
$14.95. 

Pascal, David L Heiser- 
man. Blue Ridge Summit 
PA: Tab Books Inc, 1980. 
12.5 by 20.2 cm (5% by 8'A 
inches), 350 pages, soft- 


cover, ISBN 0-8306-1205-X, 
$9.95; hardcover, ISBN 
0-8306-9934-1, $15.95. 

Principles of Firmware 
Engineering in Micro- 
program Control. Michael 
Andrews. Potomac MD: 
Computer Press Inc, 1980. 
15.3 by 22.6 cm (6% by 9% 
inches), 347 pages, hard- 
cover, ISBN 0-914894-63-3, 
$21.95. 

Programming in BASIC 
for Personal Computers. 
David L Heiserman. Engle- 
wood Cliffs М): Prentice- 
Hall [nc, 1981. 15.3 by 22.6 
cm (6% by 924 inches), 333 
pages, softcover, ISBN 
0-13-730739-X, $7.95; hard- 
cover, ISBN 0-13-730747-0, 
$17.95. 

A Reference Guide to 
Practical Electronics. Robert 
G Krieger Sr, New York: 
McGraw-Hill Book Com- 
pany Inc, 1981. 13.1 Бу 20 
cm (5% by 8 inches), 212 
pages, softcover, ISBN 
0-07-0345492-8, $7.50. 

6502 Software Design. Leo 
J Scanlon. Indianapolis IN: 
Howard W Sams Company 
[nc, 1980. 13.1 by 20.8 cm 
(5% by 8У% inches), 270 
pages, softcover, 15ВМ 
0-672-21656-6, $10.50. 

Z8000 Assembly Language 
Programming. Leventhal, 
Osborne, Collins. Berkeley 
СА: Osborne/McGraw-Hill, 
1980. 15.9 by 22.6 cm 
(61 by 9'A inches), 604 
pages; softcover, ISBN 
0-931988-36-5, $19.99. m 


Circle 225 on inquiry сага, 


SPECTACULAR 


Offers 
514" or В" 
Diskettes 


5'A" or 8" Vinyl 
Storage Pages 10/95 


Write for quantity discounts 
"Single sided / Single Density 


С- 10 Cassette 
Housing ...... 10/97 


Agfa РЕ B11 таре Add 100 p/cessetin foc 5 screw housing 
in в professional 


quality housing. 


Write Tor quantity discounts 


3-ring binder album, Library 3-ring binder $6.50 
Protects your valuable 


programs on disks Of Бу" "гілі Kas-satte/10 $2.49 
cassettes. Fully ж 
enclosed and 8 Kas-satte/10 $2.99 


protected on all sides 
similar іс Kas-setta 
siorage box. Write for quantity discounts 


DISKETTE DRIVE 5%" or B" KIT 

пева сезга 5 INTRODUCTORY 
et ewes PRICE 

free operation $19.50 
HARDHOLE B" applicator ........... 94.00 


reinforcing ring of EY," applicator .... . $3.00 


tough mylar protects в» myiar hardholes (BO) . $8.00 
f à " 
Ме fom д" mylar hardholes (БО) $6.00 


oat Tae ie FOR PERSONAL CHECKS 
891” ALLOW 2 WEEKS * COD. REQUIRES А 10% 
San Dison. DEPOSIT « CAL RES. ADD 8% SALES TAX 

CA 92101 MEN. 62 SHIPPING & HANDLING > MINIMUM 


"Coómmumcation Arts, Huntington Beach, Ca 


TAL YEE АУД ORDER 510 * SATISFACTION GUARANTEED 
OR FULL REFUND 
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CATCH THE S-100 INC. BUS! 


OUR 

LIST SPECIAL 
PRICE CASH 
EACH PRICE 


Godbout RAM XX-15K Static 

Memory A&T, 399.00 319.00 
SSM PB-1 2708/2716 Programmer 

Kit 179.00 125.00 
5.0. Systems 2-80 Starter Kit 401.00 342.00 
North Star Horizon Chassis only 

with 12 slot Motherboard, 

2 Serial & 1 Parallel Port, P/S 995.00 750.00 
Thinker Toys 8" Add on Drive 

w/Cabinet & PS 795.00 625.00 
Shugart SA 801R Base Drive 650.00 425.00 
Ithaca Intersystems MPU-80 

Series il 395.00 316.00 


Subject to Available Quantities e Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 


We carry all major lines such as 
S.D. Systems, Cromemco, Ithaca Intersystems, North Star, 
Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. 
For a spacial cash price, telephone us. 


S-iO0,ine. 
7 White Place, Clark, N.J. 07066 
201-382-1318 


Hours: Mon. - Fri. — 10 a.m. to 6 p.m. 


Professionals Prefer 


BECAUSE 

= Uneque software » Technical supporti * Quick 
Oehvéery е Established company в Release 2 
CP'M (some packages under UNIX‘ and TRSDBS ] 
ә Оцаміу software ә In-house expense е Fast 
response è User oriantaban е Competitive prices 
* Customer service © Verba?" media = Onyx 
hardware (CP/M and UNIX versions} 


e 
C» 


Business 
Medical 


BECAUSE 

Unique swift routing cybernelics response system 
gives you no-nonsense technical answers that save 
you time. Call: (714) 848-1922. 


е NEW RM/COBOL' applications: 
е Order — Eniry/Iinvantory + Aecetvablies * Payables è 
Genera! Ledger ғ Financial Modeling + Clem Account- 
ing—and more on the way! 

+ NEW CBASICZ2! applications: 
е REAP (Rea! Eslate Acquisition Package). 


oe n ӘО Маге from Cybernetics? 


RM/COBOL —Tha new standard for microcompuler COBOLH The only COBOL 
for CP/M (also on TRSDOS & UNIX) with alternate keys (multi-key ISAM), CRT 
screen handiing, inieractilve debug, and Ihe most useful Level 2 feslures. Compal- 
Ме with ASCOBOL'— but runs faster. 


Plus ews&ting CBASIC? packages. 
APH (Automated Patent Н } 
Osborne & Assoc —Payroll e abies/Fiecerábiges e Genera! Ledger 
МАП" (Мате and Address) 
PMS (Property Management System) 


Inquire for detalis 

Trademarks of Ayan-McF ariand Corp Compiler Systems. Inc Digital Research "Bell 
T e Lahoratanes, Inc . ‘Tandy Corp. 'Verbatim, ing Cybernebics, Inc. *Struc 
tured Systems Group, Inc , *Smai Business ‘Applications, inc 


TAS-80', Model ІІ CP/M—The fasiest Mod i) CP/M with the mosi fepiures. Out- 
standing teaching documentation for newcomers їо CP/M, multiple CRT emula- 
tion, down loading packages. support (ог CORVUS 10 Mb hard disk. Many sddi- 
Мопаі uger-orlented features. 


And syslen software pack 
MAGIC WAND* ean ord Processing 
CBASIC2 Compter В 
QSORT* бой Merge Package 


CYBERNETICS 8041 Newman Ave. Suite 208 
м Huntington Beach, СА 82647 
(714) 848-1922 


c 
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“Тһе time has come for computers ү 


Introducing COGNIVOX series VIO, 
the affordable voice I/O peripherals | 


TRS-B0 


ALL Z-80 
9 PET 


SORCERER ө 
SYSTEMS 


AIM-65 


Speech Recognition and Voice Response need no longer mean esotenc | 
concepts and expensive hardware. COGNIVOX series VIO is a family of 
voice input and outpul peripherals for personal computers thal are easy to 
use and have excellent soltware support COGNIVOX сап be Irained to 
recogruze words or short phrases от a vocabulary ol upto 32 words of 
your choice with an accuracy of upto 98% and it will talk back with up to 32 


diferent words, || can also play music and create sound elfecis 


COGNIVOX requires at least 16K о! НАМ in your computer 1! your 
computer has less memory or if you are only interested intecognition, ask 
us about our SA-100 seres of voice input peripherals. COGNIVOX series 
VIO comes complele with microphone, amplifier and speaker, cassette 
with software and extensive manual. It costs only $149 (add $5 for shipp. 
and nandi in US, 10% of order overseas. СА res. add 696 (ах) Has 
immediate delivery and 120 day limted warranty. Wrie for more 


information giving us the make and model ol your computer 


VOICETE 


Goleta, CA 93116 


ANALOG DIGITAL 
DIGITAL @ ANALOG 


SOFTWARE 
GAIN CONTROL 


gh accuracy — programmabdie gain instrumentatia 
amplifier — custom board test — S-100 — 2 to 15 khz 
conversion time — mixable high and low inputs — gai 
from 1 to 1024 — 12-bit — sample ond hold amplific 
8-channel differential — 16-channel — analog to digital 
high accuracy — programmable gain instrumentatio 
amplifier — custom board test — S-IO0 — 2 to 15 khz 
conversion time — mixable high ond low inputs — gar 
from | to 1094 — 12-bit — sample and hold amplifie 
B-channel differential — Ió-honnel — analog to digita 
high accuracy — programmable gain instrurmentotio 
amolfiar — custom board test — S-100 — © to 15 kh 


‘For additional details about the AD-100-4 
and other fine California Data Corporation 
10096 individually tested, high reliability 
products, circle the reader service card 
number below or for faster response 
write or call us. 


| CALIFORNIA DATA 


: Se Old Conde head, Suits 6 
' — 347 d Conejo Road, Suite C-10 
АЕ Newbury Park, СА 91320 


(805) 498-5651 


СІЗС 


Dept. В, Р.О. Box 388 | 
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Book Reviews 


How To Program 
Your Program- 
mable Calculator 
by Dr Stephen L Snover 
and Dr Mark A Spikell, 
Prentice-Hall inc, 
Englewood Cliffs NU, 
1979, 271 pages, 
softcover, $7.95 


Reviewed Бу 
Richard Keck 
Rte 1 

Neoga IL 62447 


How To Program Your 
Programmable Calculator is 
a very versalile book, with 
many examples from simple 
straightline programs to 
complex decision-making 
loop programs for calculus. 
The book has two sections: 
one for the TI-57 and 
EC-4000 calculators, and the 
other for the HP-33E. Ex- 
amples and presentation are 
identical with the exception 
of different keystrokes for 
the different sections. 

The book can also be 
used as an aid in deciding 
which calculator to buy. 
Using the book does not re- 
quire a programmable calcu- 
lator. 

Due to the large number 
of examples and explana- 
tions, this book should be 
useful in a classroom en- 
vironment, Since it has over 
100 problems, as well as 
answers, it can easily be 
used as an introduction to 
programming or as a mini- 
unit on the use of program- 
mable calculators in the 
classroom. 

The book is specifically 
designed for the less expen- 
sive programmable cal- 
culators. However, as a 
ТІ-58 owner, I believe its 
usefulness as a reference 
manual for subroutines is 
reason enough for even 
experienced calculator pro- 
grammers to purchase it. 
Whether you are new to 
programmable calculators or 
an old pro, How To Pro- 
gram Your Programmable 
Calculator is a valuable ad- 
dition to your library of 
programs and books. 8 


Structured Pascal 
by Jean-Paul Tremblay, 
Richard B Bunt, and 
Lyle M Ospeth, 
McGraw-Hill Book Com- 
pany, Hightstown NJ, 
1980, $10.95 


Reviewed by 

Peter Gragono 

4125 Beaconsfield Ave 
Montreal, Quebec 
H4A 2H4 Canada 


Structured Pascal is a text- 
book for a first course in a 
computer-science curriculum 
at the university level. [t is a 
supplement to Ан Introduc- 
tion to Computer Science: 
An Algorithmic Approach 
by the same authors, but 
can be used independently. 
It is a bulky book, measur- 
ing 812 Бу 11 inches, and 
although it contains more 
than 400 pages, there are no 
diagrams. Although primar- 
ily intended as a language 
manual, 5tructured Pascal is 
also concerned with pro- 
gramming style and contains 
many example programs. 
These programs are more 
varied than those cus- 
tomarily found in introduc- 
tory texts, and each is pre- 
sented in the form of a com- 
plete listing with examples 
of input and output, not as 
a collection of fragments. 
The range of applications is 
wide. In addition to pro- 
grams that implement stan- 
dard algorithms such as 
sorting, searching, Gaussian 
elimination, and numerical 
integration, there are pro- 
grams which compute pari- 
mutuel payoffs and mort- 
gage payments, and which 
process hockey-league 
results, transpose musical 
scores, and add poly- 
nomials. The book is fairly 
well organized, but there are 
some anomalies. For exam- 
ple, the Pascal CASE state- 
ment is described in a 
chapter entitled “Advanced 
String Processing.” 

It is unfortunate that a 
book that attempts to до so 
much should be so flawed. 
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"AUI 


Features: Model СРІЛ-280 
€ 2/4 Mhz SW seleciable. @ Built B Рлапптай Vectored Intenupts with 8 possible levels 
of Nested Interrupts using powerful Mode 2 of 780, all done in Hardware, expandable with 
extemal скі. 9 Vector Jump on RESET, in 4K increments. © Supports 2K of EPROM (nol 
suppied)|. ОМА, dynarmic RAM relresh . . . many more. 

"Ұл comes wath ай parts excepi chips connected to Interrupts. 


Boards for$-100 BUS 
from S.C. Digital 


"CPUI-ZB8Ü0" 
Advanced 280A berad CPU board 


9219 Assembled and Tested 
$149 Ки “(less Interrupt) 


"INTERFACE: 1” 
1/0, Memory 
Interface Board 


5224 Assembled and Tasted 
$169 Kit 


Features: Model 3SPC 
Ә 3 Senal w RS232C ar 20ma Current Loop, 1 Parallel, € AK of EPROM/ROM and 4K of 
RAM (ROM/RAM not supplied). € Bult in Kansas City Standard Cassette interface usable to 
1200 Baud. ® Generates ай popular baud rates up to 13.2K baud, including 11081345. 6 
SW setlable Address, Baud Rates, Ports. 


"UNISELECT" 16K Static RAM woth universal Bank Select 
Model IGKUS — $235 A & T, wath 200 nsec memory chips. 


All boards meet IEEE-STOO standards. Fuly sockeled, solder masks, gold contacts, and 
guaranteed for one full yeas. | КІ guaranteed parts. only. 

Delivery: from stock to 72 hows. Ordering: You may call for M_C., Visa ox C.O D. orders. 
(Add $4.00 for С.0.0) Personal checks a.k. bu! М.О. speeds shipment. Takes 7 to 15 days to 
clear personal checks before shipping. 

Undamaged boards can be retumed within 10 days for full relunds. Minois residents add 58% 
sales tix. 


О.Е М. PRICING AVAILABLE, DEALER INQUIRY INVITED 


S.C. Digital Р.О. Вох 906 Phone: 


Aurora, IL 60507 (312] 897-7749 
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Acoustic Modems from 
Metaresearch 


МА-90 


* Answerl originate 
* Bell 103-113 compatible 


FM-2 
¢ Originate only 
« Crystal-conirolled 
5119” assembled « 419" assembled (199? kit) 
BOTH UNITS FEATURE: 
* Rates to 300 baud, А5232 interface, half-full duplex 
« Rugged wood & metal construction, safety AC wall transformer 
* 1-year warranty on assembled units 
Add 32" shipping & handling. Visa, MC accepted. 


(Metaresearch, Ine. 


1100 SE Woodward St., Portland, OR 97202 (503) 232-1712 


тода < two — practical additions for PET/CBM systems. . . 


Greatly 
тетт ОЙ — $195. 
capabilities 


This is an active, integrated system— not just a 
passive network. SuperBus gives schools, banks, 
laboratories and businesses control of the way their 
networks operata. 


Ш Up to 18 computers, disk drives or printers 
can be interconnected. 


Ш Complete file security (program and data) 
and BASIC security. 


Bi Built-in error detection and convenience features. 
Ш Can both read and write to disk. 
B All BASIC commands can be used. 


Simpli Ф... 
РЕТ/СВМ 
operation 


Ш Auto-Boot automaticaily loads and runs the 
first program on disk (initializing If necessary). 


Ш Completely compatible with WordProTM, 
CMS™, Visicalc™ and most other programs. 


B Automatically detects BASIC errors and 
causes last program to be loaded and run. 


B Easily disabled, returning the computer to 
normal operation. 


КЕ Hird. 515-282-7634 


2330 LINCOLN WAY, AMES, IOWA 50010 


MasterCard, VISA and C.O.D. orders accepted. Spacily М or B keyboard when ordering SuperBus. Dealer inquiries invited. 
Vistcal¢ ja a trademark of Personal Software, Inc ; WordPro, o! Professional Saltware, Inc; and CMS, of CMS Soltware, Inc. 
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Some of the flaws are 
minor; they seem to be due 
to the fact that this book, 
like so many recent texts, is 
a set of lecture notes 
prepared for publication. 
The choice of the program- 
ming language used for the 
examples (a local dialect of 
Pascal called Manitoba 
Pascal) seems to be the 
cause of some major prob- 
lems. 

There are two differences 
between standard Pascal and 
Manitoba Pascal that have a 
major impact on the value 
of the book to the ever- 
growing Pascal community. 
The first difference is that 
Manitoba Pascal provides 
slightly more flexibility in 
string processing than does 
standard Pascal. String- 
handling capabilities are 
used extensively in the ex- 
amples, and two chapters 
are devoted almost entirely 
to "strings and things." The 
examples make frequent use 
of a predefined set of some- 
what inefficient and inflexi- 


ble string-handling pro- 
cedures and functions. Con- 
sequently, they are not real- 
ly Pascal programs at all; 
they are programs in а 
primitive string-processing 
language that happens to 
have been embedded in 
Pascal. The problem here, 
and in other sections of this 
book, is that Pascal is 
treated as a poor man's 
PL/1, and is not allowed to 
stand on its own. 

The second difference be- 
tween Manitoba Pascal and 
standard Pascal is minor, 
but it has had a serious ef- 
fect on the book. Students 
at the University of Saskat- 
chewan punch their pro- 
grams on cards, and 
keypunch machines do not 
have keys for square 
brackets. Consequently, 
where standard Pascal has 
1...1, Manitoba Pascal has 
{...)'. Computer users of 
1980 are inconvenienced by 
the technology of 1890. In 
Pascal, (A,B,C,Dy is an 
enumerated-type descriptor, 


and '[A,B,C,D] is a set con- 
stant, Enumerated types are 
an abstraction of the con- 
stant identifiers frequently 
used in assembly-language 
programs to represent a 
small number of states or 
choices, and sets are an 
abstraction of bit-strings. 
They are among the innova- 
tions of Pascal that are par- 
ticularly notable for their ex- 
pressive power, Yet, in 
Structured Pascal these two 
useful constructions are 
hopelessly confused. On 
page 11, we are shown an 
enumerated-type declaration 
and told that it is a "set"; 
furthermore, we are incor- 
rectly told that "set opera- 
tions" may be applied to 
enumerated types, but we 
are told neither here nor 
elsewhere how these set 
operations are represented in 
Pascal, Later, on page 255, 
we are told, "Pascal does 
not have bit-strings." It is 
not surprising that the exam- 
ple programs make use of 
neither set types nor enu- 


МАРК GORDON 


COMPUTERS 


DIVISION OF MARK GORDON ASSOCIATES, INC. 


COMPUTERS 


Atari 800 WIGK 
Level. H 16K System 
Model H 04 System 
ТӨК Model ll. 


40 Track S'a inch drove 
BO Track $ia 
4 Disk Drive Cable 


PRINTERS 


Centromes 730 


Epson МХ8ОВ — el 


Cemronxs 737 
Okidata Microline 83 
Integral Dara 4400 
NEC 5510 w- tratto 


Сініла Microline BO ......... 


Diablo 630... 


MISC HARDWARE 


Ezpanson и TRS.ROCLON] 
Nowa Car madem 

I OK Memory Ки 

Loedes Montor 

[тте Cale for above 
150.2 Isoisior 

AC LINE FILTER 


STORAGE MEDIA 


Verbatim bons РО S a 
Memorex bos 10-524 
Mase Storage бол 
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Р.О. Box 77, Charlestown, МА 02129 


DISK DRIVES 


(617) 483.7505 


OPERATING SYSTEMS 


NEWDOS by APPARAY INC 


49.00 


NESVDOS + by APPARAT INC 99.00 
КАМУ FORTH DISKETTE PRIMALI 19.95 


NEWDOS 80. . 


DISKETTE TRS-80* 


149.00 


BUSINESS SOFTWARE BY SBSG 


free enhancements and upgrades 16 registered owners for 

the cost of media and mailing 30 day (rec telephone sup 

pon User relecence on request 

Fully Interactive Accounting Package General Ledger. 
Accounts Payable Accounts flecevable and Payroll 


Report Generating 


Comptere Package {requires 3 or 4 сітіуе к) 
псі Асе тели с% 2 or J crees 
inventory ll. {requires 2 or 3 deves 


$475.00 
$125.00 
$ 99.00 


Мант ke Name & Айел 11 


aa eee es он» 


{тетүше 2 clever | 


{тте!һдеги Terminal Sysrem ST HO Ul 
The есини Cenc from Michael Shayes 
fie Managemen System 


$119.00 
$150.00 
$150.00 
$ 49.00 


FINE PAINT 


TRS 90:5 а Гаму LOouporation tragemach Lise o! abo ореолы) tys 
temp may eae Ive use of Aado Shack TAR OOS Had- Shack 
QUID ET butte! 16 Ihe win are atum of Ramo Shack 

ORDEFUMG ІМҒЕНАМАТ HIN 
We SC COD Visa әлі Masieechtange Vie зай spl СУП сейин сеси 


Domo, оғдеіч әй; Massat musela neiatents 260 5 percent saues La» 


То order сам toti Ire 1-00. 343-5206 
Бағ «честата call 637 49 740 


Ths Company canna! be ішіме ior pectoris! or Typoqgeaphecal «ассан 
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merated types; in fact, the 
programs hardly employ 
user-defined types at all. 

Is this just a question of 
style? Does it really matter 
if some people use more 
type declarations than others 
in their Pascal programs? 
My own view is that it does 
matter. The lesson of the 
Sixties was that program- 
ming languages must be 
more expressive, not just 
more powerful, This is what 
structured programming and 
data abstraction are all 
about. In Structured Pascal 
(note the title!), structured 
programming is defined in 
one sentence on page 4: 
"Structured programming is 
really little more than the 
application of a particular 
discipline to the practice of 
programming." This is the 
attitude of people who "go 
on a diet" rather than eat 
nutritious food regularly. It 
is more than a question of 
style when a textbook that 
professes to describe a pro- 
gramming language entirely 
omits the most expressive 
features of that language. Ш 


 BYTE's Bits 


New FIG Telephone 
FIG (the FORTH Interest 


Group) is receiving many in- 
quiries about its products 
because of the August 1980 
FORTH issue of BYTE. To 
help deal with the increased 
volume of orders, FIG has 
installed a telephone for 
checking on mail orders: 
(415) 962-8653. Technical 
questions should still be sent 
in writing to the mailing ad- 
dress (FORTH Interest 
Group, POB 1105, San 
Carlos СА 94070), so that 
your questions can be 
routed to the proper person. 
The group is totally 
staffed by volunteers and is, 
at the moment, over- 
whelmed by the large num- 
ber of orders and questions 
being received. Please keep 
this in rnind if an order or 
question goes unprocessed 
longer than it would if 
directed to a commercial 
business. ...GW m 
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Word index 


Word-Indax commands placed in апу босытап! produced by 
WordSiar" number chapters, sections and subsections, create tablas 
of contents, ligures and tables, and a sorted index register wilh page 
references. 

The following Word-index fealures greatly simplifies the time consum- 
ing task of keeping track of large documents: 

Ашотшіс numbering of chapters, sections and subsections. 
kulomatic generation of à table of contents, а list ol Прошев and a list of 
шов. 

Automatic generation of в sorted index ragister with index words an two 
lavels and master- and sub-references. 

Automatic numbering of ai! page references, chaplar, section and sub- 
saction numbers, whenever changes ате mada to your documant. 


User saleciabla typeface for headlines: double strike, boldfaca, undar- 
line, double spaced and elongated іп any combinalion lor each three 
types of headlines. 

Word-Index is supplied on 5" or B" CP/M disk in BOBO ог 280 code al 
oniy $ 75.00 including manual and shipping. A manual alone із available 
at only $10.00. All major credilcards accepted. 

Order Word-Index today and stop spending hours sorting and renumber- 
Ing. Order today by mall, telex or phone: 


Modular intetligenl Data Administralion Systems 
* Vandkunsten 4 
DK 1457 Copenhagen K. 

Phone: + 45 1 12 10 64 

Telex: 42531 skibby dk 


MIDAS 


Dealer inquiries invited. 
"WordStar ів a trademark of MicroPro Int. Corp. CP/M is a trademark of 
Digital Research. 


To further improve 


service to our customers we 


have installed a toll-free 

WATS line in our 

Peterborough, New 
Hampshire office. 
If you would 
like to order a 
subscription to 
BYTE, or if 

you have a 

question relat- 
ed toa BYTE 
subscription, 
you are invited 


BYTE’s 

Toll-free 

Subscriber 

W.A.T.S. Line to call® 
(800)258-5485 


between 8:00 AM and 
4:30 PM Eastern Time. 
(Friday 8 AM - Noon). 
Ж Calls from conti- 
nental 0,5, 
only. 


(800) 258-5485 


We thanh you and look 
forward to serving vou. 


еш 2 099% 


000000000000 СООПОООВОВВ! 
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The best 
news since 


a СРМ... 


J customizable 


Full screen editing is the fastest and easiest 
method of editing all types of text files. Straight 
forward enough for novices, yet also the choice of 
computer professionals. VEDIT is a highly refined 
and proven full screen editor with an unequalled set 
of desirable features, including fast full screen 
editing, searching, file handling, block move, macros 
and many more. And since VEDIT is user 
customizable, it adapts to your hardware, keyboard, 
applications and preferences. 

VEDIT is ideally suited to program development 
and its special features make it one of the most 
valuable developmenttools a programmer can have. 
Yet VEDIT appeals to word processing users too. 


Totally User Customizable: 


Included is a setup program which allows you to 
easily customize many parameters in VEDIT, 
including the keyboard layout for all cursor and 
function keys, screen size, default tab positions, 
scrolling methods and many more. 

With the CRT version, the customization allows 
youto select which terminal VEDIT will run on. Smart 
CRT terminal features such as line insert and delete, 
reverse scroll and reverse video are supported. 
Special function keys on terrninals like the H19 and 
IBM 3101 are also supported. 


North Star Sorcerer 
Heath H8/H89 TRS-80 Modal ! 
Super Brain TRS-BO Model ii 


Moat other CP/M Systems with 


CRT or Memory Mapped Displays. 


Ordering: Specify your CRT terminal type, video 
board or microcomputer, the 8080/7280 or Z80 code 
version, and disk format required. 


Standard Package :Diskand manual.......... $110 
Manual:Price refunded with software purchase.. 15 


VISA and MASTER CHARGE Weicome. 
Attractive Dealer Terms. 


CompuView 
Products Inc. 


618 Louise, Ann Arbor, Michigan 48103 
Call Anytime - (313) 996-1299 


TMCPM is a trademark of Digital Research 
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January 1981 


January 

Courses from Battelle, 
Seattle WA, Houston TX, 
and Boston MA. Battelle, 
4000 NE 41st St, РОВ 
C-5395, Seattle WA 98105, 
(206) 525-3130, is offering 
two courses on data-base 
management and digital 
communication principles 


and systems. For schedules 
and fees, contact Battelle at 
the above address. 


January 

Courses from Zilog, Boston 
МА and Cupertino СА. 
Three- to 5-day courses on 
microprocessors, the 28000 
and Z8 circuits, program- 
ming, and architecture are 
being offered by Zilog, 


Training and Education, 


10340 Bubb Rd, Cupertino 
СА 95014, (408) 446-4666, 
Attn: Kathy Trappen. Con- 
tact Zilog for a complete 


schedule of places and times. 


Jariuary-February 

Courses from George 
Washington University, 
Washington DC. Computer- 
performance evaluation, 
communication systems and 
networks, microcomputers 


MICROSETTE 


A | 


„ошо > 
TAPL FEET 


МЕЛЕМЕТТЕ CA ат Elite Bt. М Vim, CA 


мәй | Ө = 


ың Te (CO 


C i ers, The two convenient 
lengths store the complete memory 
contents of most microco 
tapes өте as excellent бот HI- 
for microcomputer use, 


C-10—31.00  C-60—$1.75 
A * 
— HR | 
md @ шш @ 


MOATTE CÓ. inthe eee 
CTETUR eee 


AUTES СА 900035 | 


ers. The 
audio as 


Denker prices one 50% ой Det. Мкшішіма 
Ss Un ONES I TOS) ЕЛЕ ee 


c». mm e = 


шз шкы r3 X 33214 


іш БА) өлемін 


Microsette Co., 475 Ellis St., Mountain View, СА 94043 


in control systems, struc- 
tured programming, and 
protection of computer 
assets are some of the areas 
of study being presented in 
these courses fram George 
Washington University. 
Contact the Director, Con- 
tinuing Engineering Educa- 
tion, George Washington 
University, Washington DC 
20052, (800) 424-9773. 


January-February 

Data Processing Courses, 
Houston and Dallas TX, and 
London, England. Data- 
processing operations man- 
agement and fundamentals 
of data processing for ex- 
ecutives are the courses of- 
fered by the University of 
Chicago. For schedules of 
times, and additional infor- 
mation, contact the Univer- 
sity of Chicago, Center for 
Continuing Education, MC 
Seminar Division, 1307 E 
60th 5t, Chicago IL 60637, 
(800) 223-7450. In New York 
state, call collect (212) 
953-9022. 


January-March 

Courses from Intel, Boston 
MA, Chicago IL, and San 
Francisco СА. Introductions 
to microprocessors and 
microcomputers; 8080/ 
8085, and 8086/8088 system 
design workshops; develop- 
ment systems workshops; 
peripheral integrated-circuit- 
design workshops; and other 
courses are being offered by 
Intel Corporation. For a list 
of times and fees, contact 
Intel Corporation, Customer 
Training Department, 3065 
Bowers Аме, Santa Clara 
CA 95051, Attn: Registrar— 
MS SV3-1. 


January-]une 

Seminars from Worcester 
Polytechnic Institute, 
various cities in eastern 
Massachusetts, The Con- 
tinuing Professional Educa- 
tion Department of WPI 
(Worcester Polytechnic In- 
stitute) is presenting 2-day 
seminars on fundamentals of 
data processing, distributed 
systems, data communica- 
tions, microprocessors, and 
other computer-related 
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TEXAS COMPUTER SYSTEMS 
Radie Shaek 


Authorized Sales Center, OFFERS 


LOWEST PRICES on 


| TRS-80 


Model 11 64K | Pocket Computer B Моде! 111 

$349 0 $199 4k LI $599. 
Mod. 11 $2119 Model IIl — Computer 
32K 2 Disks 16K ШІ $844 


4K LI $322 


PRINTERS 


[DAISY WHEEL І $1688 емле um 
15" width, les dindaa) sheets on friction (sed platen. Tractor feed $250 extra. The Tartari dei 


wheel available at thes bow orice. 
EPSON MX-80 Үз, желге ааа 


BO cps bidirechonal posting, tractor lesd, disposable printhead. $300 lex: than the nearest compet 
trea printer, it's the best buy in a letter quality multi-stoke pewter. Our price & top low! к advertit. 
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Z-80 FORTH $50.00. 


FORTH is fast, easy to use, extensible, and totally flexi- 
ble. Excellent for rapid development of real-time data | 
acquisition or process contro! applications. 


Laboratory Microsystems 7-80 FORTH is an optimized 
implementation of standard fig-FORTH * to run on 2-80 
microcomputers under the CP/M 2.x** operating sys- 
tem. Unlike the FORTHs of many other vendors, our in- 
terpreter uses CP/M compatible random access disk 
files for screen storage. 


2-80 FORTH is distributed on an eight-inch, soft- 
sectored, single density diskette containing: 

executable interpreter 

fig-FORTH portable line editor 

screen editor 

demonstration programs 

utilities 

complete documentation 


Price: $50.00 includes tax and shipping. 


Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 


«Forth Interest Group. 
„CP/M is a trademark of Digital Research, Inc. 


ANADEX 9500/9501 513852225 
charecters‘im, & ov 8 Піліп, standard p мг р 

LINE PRINTER МІ $999 = ce a ees w e TE 

LINE PRINTER III $1685 12.7. mre tar Nam business ин, Мк. 

LINE PRINTER IV $825 ster oust. Multi niu matna, 69 or 137 


ACCESSORIES— SOFTWARE 


A Message 
to our Subscribers 


information of interest to 
them in the mail. Used arẹ 
our subscribers” names and 


From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish ta send aur addresses опіу (no other 
subscribers promotional information we may have is 
material about their products. ever given). 

We take great care to screen 

these companies, choosing While we believe the 

only those who are reputable, distribution of this 

and whose products, servicas, information is of benefit to 
or information we feel would aur subscribers, we firmly 

be of interest ta you. Direct — respect the wishes of any 

mail is an efficient medium subscriber who does not want 
for presenting the latest to receive such promotional 
personal computer goods and literature. Should you wish to 
services to our subscribers. restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 

70 Main St, Peterborough NH 
03458. Thank you. 


Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 


MODEL 11 


СРУЫ The best region of CP/M тә for the 
Model || Cursor кїйгєн software omba of ait 
port: SSK on each deme, auto density select. 
Macy. many more 150 page manusi $180 (PA) 


SCRIPSIT Word Procetung Spitem Екіге com: 
mand set akwi global search ged many othe 
leatures nol found on other systems Use with Daisy 
Wheel! and offer printers Facetiem] value $263. 
Ртйіе 11 Filing System allows immediate access 
aed review 01 up to 20,000 indiedual user defined 
wa" Can print ішек or reports in апу Мул 


Generel Ledger allows up to S04 accounts with user 
defined account qumbers Up to 11.420 enines per 
month Audit tras and reports generaled. 
document and error recovery $175. 

етед осу handles up to 3 (00 hne items 200 ver 
dors wiih each item quently up to 999.999. Sug- 
pested reorder report, sales trends and perlormaace 


$175. 

НАР || Extended Basic Several enhancements 19 
TRSDOS BASIC including postie) editing cor- 
mands and p variable cross песе for debugging 
programs. $199. 


ж Noe on oul-ol-stale shipments Texas res. Add 5% 


MODEL |! 


MOST /TERM allows the Мей t) io become coe 


| ы айны yan еліні 


SPOQLER ден dich spooling of printed outpet or 

ce E. modi. ре" аһ system's 
speed and perfomance: 

VESTA Shugart Disk Expsation System Uses the 

эте зоа Зо 

2 име $2424, 3 Dre $1899. 


MODEL | AND Ill 


PERCOM DOUBLER allow: double density on the 
Model | Ему installation comes with the DOUBLOOS 
eparabng system оп drik 150% on each deme. 1208. 
Ask aboul NENOOS сїтїм (ж Double белиіу 
EXPANSION INTERFACE Ot Ram $243 


PERCOM 01305 $ CALL 
We hare 011 Radio Shack computers and accessor. 
W^, and a number af other tuam computes items 
— ce——" 
ta 


$ Al merchandise р ена checked and guaranteed by manufacture 
ж Payment Money Отје, Cashier's Check Certified Сһесі Personal Checks require 3 weeks tn rieu 


YISA MASTE RECHARGE — Add 1% 
ж Prices subyect lo change a! any time 
ж Delrery of merchandise is Subject r2 sar abi li^ 


TEXAS COMPUTER SYSTEMS 


Án АШ RADIO 


SHACK” Sales Center £731 


Box 1174, Brady, Texas 76825 
TOLL FREE Number 800- 351- 1473 


Texas Residents 915-597-06 
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topics. For schedules of 
sites, times, and fees, con- 
tact WPI, Office of Con- 
tinuing Education, 
Worcester MA 01609, (617) 
753-1411, Attn: Ginny 
Bazarian. 


January 7-9 

The Fourteenth International 
Symposium on Minicom- 
puters and Microcomputers, 
Hotel del Coronado, San 
Diego CA. The scope of the 
symposium will cover tech- 
nology, hardware, software, 


engineering, languages, sys- 


tems architecture, operating 


systems, numerical methods, 


computer networks, and 
other aspects of computing. 
Contact the Secretary, 
MIMI '81 San Diego, POB 
2481, Anaheim СА 92804. 


January 8-11 

The 1981 International 
Winter Consumer Elec- 
tronics Show, Las Vegas 
Convention Center, Las 
Vegas NV. Over 750 ex- 
hibitors will display video 
games, personal computers, 
peripherals, software, audio 


equipment, calculators, 
watches, and other related 
items. Seminars on 


marketing, communications, 


and other topics will be 
presented. Contact Con- 
sumer Electronics Shows, 2 
Illinois Center, Suite 1607, 
233 N Michigan Ave, 
Chicago IL 60601, (312) 
861-1040. 


January 13-15 
Communications Metworks 
1981, Albert Thomas Con- 
vention Center, Houston 


TX. This show will feature 


Waiting On Delivery 
of A DECLA120? 


Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a DS120 Terminal Controller. 


The Datasouth 05120 gives your DECwriter® 11 the high speed 
printing and versatile performance features of the DECwriter™ II] 
at only a fraction of the cost. The DS120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minutes. Standard features include: 


“165 cps bidirectional printing 
#Horizonial & Vertical Tabs 
Page Length Selection 
9110-4800 baud operation 

* 1000 character print buffer 
eX-on, Х-оН protocol 


Self Test 


day's higher speed data com- 
services. LSI 4s 


munications 


microprocessor 
and strict quality control 
dependable per- 

for years to 
come. When 
required, we will respond 
promptly and effectively. 
we can deliver 
through our 

network о! 
distributors, Just give us a 
call for all the details, 


ensure 
formance 


Best of all, 
immediately 
nationwide 


«Тор of Form 


R5232 interface 
#20 mA Current Loop interface 


Adjustable Margins 
*Double wide characiers 
eParity selection 


*Optional APL character set 

Over 4000 DS120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts. In 
numerous installations, entire networks of terminals have been 
upgraded to take advantage of to- 


electronics 


service is 


DATASOUTH COMPUTER CORPORATION 


4740 Dwigh! Evans Road е Charlatie, North Carolina 28210 * 704/523-8500 
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exhibits and seminars cover- 
ing network policy and 
management for US and in- 
ternational users and car- 
riers; network architecture, 
software, and hardware: 
new developments; informa- 
tion appliances; and more. 
This conference is aimed at 
communications profes- 
sionals, carrier, service, and 
hardware vendors who are 
interested in combining 
voice, data, and message 
systems applications, Con- 
tact Communications Net- 
works '81, c/o The Con- 
ference Company, 60 Austin 
St, Newton MA 02160, (617) 
964-4550. 


January 13-15 

Southcon/81 Show and 
Convention, Georgia World 
Congress Center and the 
Omni International Hotel, 
Atlanta GA. Contact Elec- 
tronic Conventions Inc, 999 
М Sepulveda Blvd, El Segun- 
do CA 90245, (213) 
475-4571, (800) 421-6816. 


January 14-19 

The Forty-Second National 
Audio-Visual Convention 
and Exhibit, Dallas Conven- 
tion Center, Dallas TX. 
Over 300 manufacturers and 
producers of audio-visual, 
video, and microcomputer 
hardware and software will 
be exhibiting products, 
Seminars will cover market- 
ing and production of 
audio-visual items. For more 
information, contact the 
National Audio-Visual 
Association, 3150 Spring St, 
Fairfax VA 22031, (703) 
273-7200. 


January 16-17 

Мїсгосотри ег Conference, 
Arizona State University, 
Tempe AZ. The goal of this 
microcomputer conference is 
to introduce educators to 
the applications of com- 
puters in the classroom. The 
emphasis of the conference 
is to provide an awareness 
of microcomputers and their 
impact on society. For fur- 
ther information, contact Dr 
Gary G Bitter, Arizona State 
University, Payne 203, 
Tempe AZ B5281. 


january 17-18 
Educational Software 
Symposium, Holiday Inn, 
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MAIL ORDER DISCOUNTS 


EN. 
= (4 


ppic computer 


= Sales and Service 


APPLE i! PLUS 48K 


APPLE ШІ CALL FOR PRICES 
ACCESSORIES 


DISK 1: OANE 8 CONTROLLER (065 3 3) 
CHSK П ORME ONLY 

INTEGER BASIC FIRMWARE CARD 
APPLESOFT U FIRMWARE CARD 

МАН SUR R MOD RF MODULATOR 
CENTRONICS PRINTER INTEHFACE CARD 
HIGH-SPEEO SERIAL INTERFACE CAAD 
LEEDEX VIDEO 100 12° Bt vv MONITOR 


MKCROSOFT 2-90 SOFTCAAD SYSTEM 

viDEX BD COLUMN BOARD 
"NHIGRAPHICS AND SWITCH 

HAYES MICROMODEM п 

BILENTYPE PRINTER МЫТ CARD 

LANGUAGE SYSTEM WIPASCAL 

GRAPHICS TABLET 

ALF MUSIC SYNTHESHER 


SOFTWARE 


15% 

%5 

L RIT 65 

APPLEPLOT GRAPH А PLOT SYSTEM 60 
ССА DATA MANAGEMENT B 


TH£ CONTROLLER BUSINESS SYSTEM 
THE CASHIER RETAIL MANAGEMENT 
VISICALC  . 

APPLEWRITER TEXT EDITOR 

BASF $u * CISKETTE (10) 
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Model EP-2A-79 
EPROM Proarammer 


Software available for F-8, 6800, 8085. 8080, 7-80, 6502 
2650, 6809 based systems. a OA 


EPROM type is selected by a personality module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
50/60 Hz. at 15 watts. It is supplied with a 36-inch ribbon cable for 
connecting to microcomputer. Requires 14% I/O ports. Priced at 
$169.00 with one set of software. (Additional software on disk and 


cassette for various systems.) Personality modules are shown below. 

Programs Price 

TMS 278 . . e $1700 
TO ORDER. Please phone using VISA and Master Card. Or sand cashier's chack, 271М, 2708 . . , 5% 17200 
money order or personal check (allow 14 business days to сіваг). VISA and MC i 2732 i A T 3300 
credit card service add 2%. Shipping, handling and insurance add 3%. California TMS 2716 . . 17 0 
residents add 8% sales lax. TMS 2532 A3 00 
ORDER HOURS: Monday thru Saturday 9-5 PST. TMS 2516, 2716, 2758 17200 


MCM68764 Mam, р 35.0 
computer age. inc. timal Technology, Inc. 
Authorized Apple Dealer & Service Center 


lue Wood 127, Eariysville, Virginia 22936 
4688 CONVOY ST., SUITE 105, SAN DIEGO, СА 92111 (714) 565-4042 


е WE WILL TRY TO BEAT ANY ADVERTISED PRICE 
а WE PERFORM APPLE WARRANTY REPAIR 


Phone (804) 973-5482 


New у 2600 


TASA 
Dp? You HAVE 
ANY READING STUFF 


CN 

‘HOUSERATS AS А, 
| PRINCIPAL FESIPENCE P 
sia 


A new long-life 
alternative to trackballs 


CALL TODAY 


Good reading 
Order free IRS Publications on 


With this new X-Y controller all you do Is 
allde your fingertip In the desired direction. 


Then 3800 solid-state sensors embad- 
ded in а tough plastic block along with VLS 
hybrid circultry detect the presence, 
motion, and direction of motion of your 
fingertip on the Touch Graphics TMaurface, 
producing X- and Y- digital control signals 
for ail graphics applications. 

The result Із a cost-effective alternative 
to trackballs, light pena, thumb wheels, etc. 
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This Is a new micro-proximity touch- 
sensing technology you should know 
about. Са!) now for sales literature on this 
and other control devices. 


2346 Walsh Ave., Sante Clara, СА 85051 
(408) 727-TASA © TWX 910 338 7620 


deductions, exemptions, tax credits, 
depreciation — over 90 topics in all. 
Available by using the handy order 

form in your tax package. 


A public service message from 
Ihe Internal Revenue Service. 
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Bridgeport CT. Seminar 
topics will include educa- 
tional software for elemen- 
tary schools, mathematics 
curricula, and sciences; 
simulations; computer 
education; computer-aided 
instruction in foreign 
languages; and more. Con- 
tact Monica Kantrowitz, 
President, Queue, 5 Chapel 
Hill Dr, Fairfield CT 06432. 


January 17-19 

Machine Othello Tourna- 
ment, University of Califor- 
nia, Santa Cruz СА. This 


You can extend the useful- 
ness and data entry speed 
of your TRS-80 by giving it 
the graphics and menu са- 
pabilities of the Bit Pad One 


digitizer. 


With the Bit Pad and ` 
proper software, you can 
generate schematic dia- 
grams; describe sales 
curves to your computer; enter alphanu- 
тегіс information by merely touching 
printed letters on a menu, or enter order or 


2-day tournament is open to 
individuals and teams that 
register by January 10. The 
tournament consists of eight 
rounds of play, with each 
contestant allotted 30 
minutes per game. To 
register, send your name, 
program designation, and 
equipment description to 
Professor Peter W Frey, 421 
Kerr Hall, University of 
California, Santa Cruz CA 
95064, (408) 429-4005. 


January 17-23 
The First Annual Alpha 


Now, Bit Pad Опе" 
digitizer makes it easy to add 


graphics capability 
to your TRS-80! 
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" T2TsT«TsTeT7 To Ге и 
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Micro User's Society Con- 
vention, Deauville Hotel, 
Miami Beach FL. Seminars; 


conferences; demonstrations: 


meetings for businessmen, 
programmers, and analysts 
are being featured. The con- 
vention is strictly for Alpha 
Micro users, Contact 
William L Miller & 
Associates, 8380 SW 151 St, 
Miami FL 33158, (305) 
233-1216. 


January 27-29 
Advanced Semiconductor 
Equipment Exposition, San 


ШШ inventory information by 
| merely checking boxes on 
printed forms. 


Bit Pad One, complete 


| with stylus, specially de- 
signed plug-in TRS-80 in- 
j terface and power supply 
| cos! just slightly over 


ч you don'l have а digi- 


tizer, you are restricting your TRS-80's 
abilities. We'll gladly send you a list of dis- 
tributors who have the Bit Pad One. 


@ 
Summagaphics 
ÈG Gait eon 


35 Brentwood Avenue, Fairfield, 
CT 06430, (203) 384-1344 
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Jose Convention Center, San 
Jose CA. Over 100 exhibi- 
tors will feature equipment 
at this trade show. The 
show's emphasis is on new 
products and emerging 
technology in the semicon- 
ductor processing and pro- 
duction fields. Contact 
Cartlidge & Associates, 491 
Macara Ave, Suite 1014, 
Sunnyvale CA 94086, (408) 
245-6870. 


January 28-31 

The Third IMMM/Data 
Comm International Japan 
Exposition, Harumi Exposi- 
tion Center, South Hall, 
Tokyo, Japan. Over 15,000 
scientists, design engineers, 
technical managers, applica- 
tions engineers, and other 
specialists are expected to at- 
tend this show. The In- 
ternepcon Japan/Semicon- 
ductor International con- 
ference is held concurrently. 
The conference program will 
include talks on microcom- 
puter-controlled data- 
communications systems, 
peripheral interfacing, soft- 
ware management, and 
more, Contact Industrial 
and Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606, (312) 263-4866. 


February 1981 


February 2-5 

The Second Middle East 
Electronic Communications 
Show and Conference, 
Bahrain Exhibition Centre, 
Bahrain. This conference 
will cover communications 
research, technology, and 
administration in satellite 
communications, digital 
communications, networks 
and industrial systems, and 
business communications. 
An exhibition will also be 
held. Contact TMAC, 680 
Beach St, Suite 428, San 
Francisco CA 91109, (800) 
227-3477. 


February 4-5 

Computer and Office 
Automation Show and Con- 
ference, Hyatt Regency 
Hotel, Vancouver, Canada. 
This conference will feature 
data-processing equipment, 
small-business computers, 


[ 


Nu 


= 


SARGON Il {(Sprackten} The Champ of champs. 
" anexcellent program which will prowde a 
true challenge for many players Save your money 


СІР; 03440, OSI СЛР: 03401, PET; each tape $29.95 
03408. TRS 80 Level П Disk: 03409, Apple ll Disk: 
03414. OSI CIP Disk; 034414, DOSI САЯР Disk: 

03484. СЕР Disk; each $34.95 


BLACKJACK MASTER: À Simulator Tutor 

ume FWazaney) А senous game that performs 
complex simulations and evaluations of playing and 
betting strategies. 05303, TRS: 80 Level / tape 

$24 95. 05308, TRS 80 Disk Version. $29 95 


e 


REVERSAL tSprackleni 

Winner of the software division of the First inter: 
national Man Machine OTHELLO” Tournament, 
thes verson of the 200 year old game Reversi.Jeatures 
27 levels of play and high resolution color graphics. 
07004, APPLE tf tape, $29.95; 07009, APPLE ЇЇ Disk. 
$34 95 


APPLESOFT UTILITY PROGRAMS (Gilder) 
Increase your BASIC programming speed and flexi: 
bility Contains 9 useful subroutines: 1 REM Writer 
2 PRINT Writer 3 POKE Writer 4. Hexadecimal 
Decimal Converter 5 Line Counter 6. Renumber 
7 Append 8 Byte Counter 9 Stow List Stop List 
03504. Apple Ш rape, 529 95 


FLASH & CRASH SOUND EFFECTS 
(Amencan Micro Products} 

A collection of 18 subroutines that can be mcorpo 
rated min your own programs to produce sound 
effects with the American Micro Products music 
board Included are: Train, Explosion, Phaser, 
Chimes, Sirens. Jet and 12 others 

08709. APPLE Н Disk, $39.95 


SARGON. 


6502 DISASSEMBLER (Siamm) 

Produce assembly language source liles with labeled 
subrounnes and references (rom programs already 
in memory. [tis compatible with Hayden's ASSEM- 
BLY LANGUAGE DEVELOPMENT SYSTEM. 
08609. APPLE Il Disk, $34.95 


PSEUDODISK (Neuschatz) 
This money saving program simulates a disk memory 
system for Integer BASIC programs. It allows multi 
ple programs in memory al ihe same time which 
сал be run irom a catalog. 04804, APPLE H tape, 

4. 95 


LINE & VARIABLE CROSS REFERENCE 
GENERATOR !Johnsan Provides a cross-reler 
ence of hne numbers and vanable names. 07301. 
PET tape. S16 95 


DISK CATALOGER (LeBar} 

Automatically maintains a cross reference ksing 

of all your programs, their location by disk number, 
ther function and use. Catalogs. lists and sorts 
programs 05203, TRS.&0 Level Il tape, 516 95; 
05208, TRS-80 Level Il Disk, 521.95 


APPLE" ASSEMBLY LANGUAGE DEVEL- 
OPMENT SYSTEM: An Assembhler/Editor; 
Formatier (Lutus) Write and modily your machine 
language programs quickly and easily. 04609, Apple 
11 Disk Version. $39 95 


SUPER APPLE" BASIC (Lutus} A structured 
BASIC that compiles into an optimized Applesoft 
or pude BASIC program. 05409, Apple lI Disk, 
839.95 


MAILING LIST (Tru Data Software) Liste 
addresses, prints labels, allows for alterations and 
deletions, and has the capacity to make duplicate 
data file disks, Can only be used with version 1.5. 
05713. Heath tape. 549.95 


за 

ЕШ 

8 ORDERING INFORMATION Hayden 
Send hu saliw: herked below А check c 3 

ШО Lunderstand shai Hayden pays орка Book Company, Inc 

B andhandimng costs and that! can return any disk oc tape wah 50 Esses Street, Rochelle Park. NJ 07662 

m 10 dass И ut is defective or | am dissarisfied wath ir for any 

m reagan Residents of NJ and CA must add sales rax. Offer 

m good in US onky 

a о 00100 O 14м C) 03401 O 03414 [304503 О 05103 D 7009 

[3] о 01401 O 02501 О 03403 O 03440 O 04504 О 05108 O 07301 

Щщ ГІ 01403 O 02503 O 03400 O 03444 D 04513 О 05203 [107 

| O 01404 О 0260) O O3408 помя O 04609 O 05208 [1 0869 

m п 01407 O 02701 O 03409 O 03504 OF 04804 О 05308 O 08709 

i с 21413 00330 [03410 O 04500] O 04909 п 05409 O 56818 

- Мате 

Ш Address 

B City/State: Zip 

"а Name of inadnodual ordenng must be filed m в]! 


Our State-of-the-Art 
thinking gave you 


But chess isn't all 
we think about! 


FINPLAN: A Financial Planning Program for 
Small Business (Manigomery) Allows you to enter 
data from a balance shee? into the program, lo make 
assumptions about шиге growth ol business. and 
to have the computer project results for up ta a five 
year period based on those assumptions. And if 

you change any data, the program revises all result 
ing data automatically. The disk version can only 

be used with TRSDOS Version 2.3, 05103, TRS 80 
Level li tape, 589.95: 05108, TRS.30 Level ll Disk 
Version, 874.95 


DATA MANAGER: А Data Base Management 
System and Mailing List iL иги) Store nlormation 
оп а Цорру disk, and retrieve И quickly and easily 

by specific names, or by category. 04909, Apple ЇЇ 
Disk Version. 849,95 


МСАР: A Microcomputer Circuit Analysis 
Program (Savon) Performs a linear voitage, 
wvnpedance. or transfer impedance analysis of an 
electronic circuit. 04501, РЕТ; 04503. TRS-80 Level 
1: 04504, Apple if: each tape S24 95: 04513. 
Heathkit: Zenith Disk. $29 95 


MICROCOMPUTER AIDED DESIGN OF 
ACTIVE FILTERS (Gilder) Eight programs that 
simphíy the design af active fiters and will calculate 
(he component values needed for various bandpass, 
low-pass. and notch-type filters. 01401, PET; 01403, 
TRS.80 Level й: 01404, Apple 11. 01407, Heath; each 
tape $16.95; 01413. Hearhkit Zemth Disk Version, 
821.95 


DISK CERTIFIER AND COPIER tJacc Inc 1 

A handy utility program thal certifies the accept ability 
of blank diskettes and rejects those with flaws 11 

also includes a fast machine language disk copying 
program that wall work on single and dual drive 
systems. 07809, APPLE ff Disk, 519 95 


SONGS IN THE KEY OF APPLE (оргил) 
Allows you to see and hear your favorite tunes, pre 
programmed tunes or music you create (up to 200 
notes, including rests, per musical pece). 03304. 
Apple Й rape. $10.95 


HOW TO BUILD A COMPUTER-CON- 
TROLLED ROBOT (L.cofbourrow) Contams 5 
control programs that consist af: Joystick Control 
Program: Self-Direction Program, Impact Sensor 
Control Routine; and more 00/00, KIM ? tape, $14 95 
Should be used with rex: HOW TO BUILD A 
COM PUTER-CONTROLLED ROBOT, 568) 8, 


59 75 


Apple is и Pmaderneark of Computer Comm, In 
ane is ин октос u тз Howden Bock Cumporn , bu 


Call Toll Free 


24 hours a day, 

(1-800-821-3777, ext. 302)" TO CHARGE 
YOUR ORDER TO Master Card or Visa. 
Minimum order is $10.00; customer pays 
postage and handling. 

From Missouri call (1-800.892.7655, ext. 302) 


Hayden 


50 Essex Street, Rochelle Park, NJ07662 Book Company, Inc. 


Circla 253 on Inquiry card. 
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computer peripheral prod- 
ucts, medium- and high- 
speed copiers, word-proces- 
sing systems, and conven- 
tional office products and 
services, Seminars on the 
role of computers in 
information management, 
electronic mail, data base 
applications, and other 


related topics will be given. 


Contact Whitsed Publishing 
Ltd, Suite 1201, 55 Bloor St 
W, Toronto, Ontario, 
Canada, MAW 3K2. 


February 9-13 


Reliability Engineering, 
Testing and Maintainability 
Engineering, University of 


California, Los Angeles CA. 


This course is designed for 
reliability, product assur- 
ance, logistics, quality 
assurance, and design 
ineers, The course is in- 
tended for those required to 
design and to predict the 
reliability of components, 
equipment, and systems, 
The fee is $750. Contact 
Continuing Education in 
Engineering and Mathe- 
matics, UCLA Extension, 


POB 24901, Los Angeles CA 
90024, (213) 825-1047. 


February 14-16 

International Conference on 
Microcomputer Applications 
to Industrial Controls, 
Jadavpur University, Calcut- 
ta, India, Papers will be 
presented on the applica- 
tions of microcomputers to 
industrial controls in the 
areas of general systems. 
Contact Dr Sushil Dasgupta, 
Professor and Head, Elec- 
trical Engineering Depart- 
ment, Jadavpur University, 


INTELLIGENT 
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BIZCOMP 1022 for Computer Applications 


Looking to have your small business system do late-night polling over the telephone 
net? Or how about store-and-forward electronic mailing, distributed networking or 
automatic data downloading? IMPOSSIBLE using acoustic couplers. FAT CHANCE 
with a “DUMB” modem. BIZCOMP's new 1022 Intelligent Computer Modem is de- 
signed for the versatility and performance needed in computer applications —at a 
price you can afford! 


There was a time when business applications required a modem, an auto-calling unit, a 
DAA and a messy computer interface board. Not to mention a bear of a headache trying 
to write the comm software. Well now you can wash your hands of the mess and hassle 
of outmoded “DUMB” modems. Plug in a BIZCOMP Intelligent Modem and discover 
the simplicity of a full control, 3-wire RS-232 interface. An integral serial dialer with both 
tone and diakpulse capability. Direct connect, FCC registered aulo-answer. And 
reliable Bell Standard 103 compatibility at up to 300 baud. Тһе 1022 even does double 
2 as a remote maintenance/diagnostics device. Whatever your application, BIZ- 
COMP Intelligent Modems open the road for advanced communications. 


BIZCOMP Communications... 
Why not start with the best? 


BIZCOMP 


P.O. Box 7498 e Menlo Park CA 94025 € 415/854-5434 
Rentals and leasing available гот Leasametric, 800/227-6773; 415/574-5797 іп Calif. 


Patent Pending 


Circle 245 on inquiry card. 


40B, Southern Ave, 
Calcutta-700029, India. 


February 17-18 

Integrating Word Processing 
and Electronic Data Proces- 
sing: Technology, Architec- 
ture, Planning, The Harvard 
Club, New York NY. The 
topics of this seminar will be 
the study of word proces- 
sing today and its future, 
the evaluation and selection 
of systems, electronic mail 
and communications, and 
the automated office. For 
further details, contact the 
seminar coordinators at the 
Center for Management 
Research, 850 Boylston St, 
Chestnut Hill MA 02167, 
айп; Ms Karen Smolens, 
(617) 738-5020. 


February 18-20 

Business- and Personal- 
Computer Sales and Exposi- 
tion and the Houston 
Business Show, Houston 
Civic Center, Capitol Ave 
and Bagby St, Houston TX. 
Data-processing managers, 
systems analysts, program- 
mers, educators, hobbyists, 
and user's groups will find 
this exposition useful. The 
business show is primarily 
designed for purchasing and 
office managers, executives, 
business owners, attorneys, 
accountants, and physicians. 
For details, contact Produx 
2000 Inc, POB 2000, Bala 
Cynwyd PA 19004, (215) 
457-2300. 


February 23-26 

Computer Science Con- 
ference, Stouffer's Riverfront 
Towers Hotel, St Louis MO. 
The conference is sponsored 
by the ACM (Association 
for Computing Machinery). 
The Ninth Annual Com- 
puter Science Employment 
Register will be conducted. 
This register aids in match- 
ing computer scientists and 
data-processing specialists 
with employer oppor- 
tunities. For information, 
contact Orrin E Taulbee, 
ACM Computer Science 
Employment Register, 
Department of Computer 
Science, University of Pitts- 
burgh, Pittsburgh PA 15260, 
(412) 624-6475. 


February 26-27 
Louisiana Computer Exposi- 


Event Queue 


tion, University of 
Southwestern Louisiana, 
Lafayette Г.А. Papers will be 
read on operating systems, 
data-base management and 
support, distributed com- 
puters systems, and related 
topics. Contact William R 
Edwards, c/o the Computer 
Science Department, Univer- 
sity of Southwestern Loui- 
siana, POB 44330, Lafayette 
LA 70504, (318) 264-6284. 


March 1981 


March 8-11 

TI-MIX 1981, Marriott 
Hotel, New Orleans LA. 
This is a conference for 
Texas Instruments equip- 
ment users. Thirty-six ses- 


sions consisting of individual 


presentations, panel discus- 
sions, and workshops, are 
planned. Two exhibit rooms 
featuring the latest computer 
equipment from Texas In- 
struments will be open. 
Contact TI-MIX, M/S 2200, 
POB 2909, Austin TX 

78769, (512) 250-7151. 


March 11-13 

Business- and Personal- 
Computer Sales and Exposi- 
tion and New York Business 
Show, Madison Square 
Garden, New York NY. See 
February 18-20 for details. 


March 17-20 

The Fourteenth Annual 
Simulation Symposium, 
Tampa FL. Papers describing 
digital discrete simulation 
and other techniques, such 


March 24-26 

The Southwest Semiconduc- 
tor Exposition, Phoenix 
Civic Plaza Convention 
Center, Phoenix AZ. Over 
140 equipment and materials 
makers will exhibit over $12 
million of semiconductor, 
hybrid, and printed-circuit- 
board production, proces- 
sing, and test equipment. 
Contact Cartlidge & 
Associates Inc, 491 Macara 
Ave, Suite 1014, Sunnyvale 
CA 94086, (408) 245-6870. 


Tax Practitioners / CPAs: 


March 31-Артї 2 

Cincinnati Business Show, 
Cincinnati Convention- 
Exposition Center, Cincin- 
nati OH. Office equipment 
and services including 
automated systems, com- 
munications, computers, 
telephone systems, word 
processing, data processing, 
printing equipment, and 
other office supplies, will be 
featured. A program of 
business seminars is also 
scheduled. Contact Ray G 


Nemo, 5679 Creek Rd, Cin- 
cinnati OH 45242, (513) 
531-5959.Ш 


| Successful Tax Professional Reveals 
Effective Practice Development 


Formula.... 


"Every tax 
professional...whether he 
Is desirous of expanding 
his practice, or just 
better serving his existing 
clientele (or both)...can 
profit from this system." 


Are you satisfied with the growth of your tax practice? 


Successful practice development is a perplexing problem facing all tax professionals 
today. The field tested MICROTAX professional tax preparation software package 
can provide you with an innovative solution...and al the same time enable you to 
serve your existing clientele in a more professional and timely manner. 


Consider the advantages this state-of-the-art package can bring to your practice: 
Complete In-Office Security 


Complete Bysiem... 


containing Federal Individual. Cotpome AND State 
Individual relurns. The system is designed to accept in- 
formation. summerze the dala, cornpute the tan, and 
pring the returns: including all forma and schedules re- 


wiang ends. 
Saves Time 


тоғы пй of sensitive client information falling into the 


Compared with conventional service bureaus, MacroTax 

offers virtually instant turn-around time. 

More Professional 

Greater range of services allows you to present в mare 

professional! appearance to your chems 

Requirementa- 

СРЕМ. Miccosolt Basic & 45K Memory 

Introductory Price { ‘tli Dec. 1, 1980) 

МктоТах із available аз а three pact sytem; 
Federal Individual $750.00 Annual Updates 
State indnadual 250.00 Are Available 
Corporate 250.00 


as continuous or analog, 
will be read. This sym- 
posium is a forum for the 
exchange of ideas and tech- 
niques in computer simula- 
tion, Contact Annual Simu- 
lation Symposium, POB 
22621, Tampa FL 33622. 


quired by the LR.S 

Verantile 

МичаТан |8 cost-efheieni lor practices preparing as few 
өз 20 relurns ger lax season... bul comes with a fasi 
mode, capable of processing 2.000 retuemns—or more! 


Best Of АЛ... 

-and this is really encumg | MocroTans allows you із of- 
ler prayear-end tax раат to you: 
cHenis—enabling you to predict ihe potential liability 
and take steps lo minimize the [ах іп 4 timely manner, 


March 23-25 

Office Automation Con- 
ference, Albert Thomas 
Convention Center, 
Houston TX. This con- 
ference will present seminars 
on concepts and metheds 
behind the latest office 
technologies and an exhibit 
of equipment. Contact Of- 
fice Automation Conference, 
POB 9659, Arlington VA 
22209, (703) 558-3617. 


MicroTax is а versatile and money-saving tool Ihat NO tax professional should be withaut (it's been 
selected far use by COMPU-TAX of Utah. 


Call or write today for additional information, or your nearest dealer. Problerns that can't wait? 
Call Don White our V.P. of Research and Development, direct, at (213) 668-0238. 


Circle 234 for microTax 


microlax 


income Tax Saltware Specialists 
Ё acere eM 


Ә.ОР.ТАЛДА, Н.Е. inc. 
3500 WILSHIRE BOULEVARD, #1510, LOS ANGELES, CALIFORNIA 90010 « (213) 738-8972 
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Available at most 
Professional computer retallers 


Сігсів 247 on inquiry card. 


DISK DRIVE BONANZA BY QT 
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8" DISK DRIVES 


Shugart 801R Sgl/side Dbl/Den $395.00 


Two for $775.00 
Qume Datatrak 8 db! sided, dbl density. 


ОМЕ-805 (851A compatible) ...... «АҚ», ун 2 $ 539.00 
5549.00 еа 


Pkg of Iwo 


QT DISK PACKAGES 


I Dbi Den Controller, A & T, two 8" dbl den drives. CP/M" 
2.2. cabinet, power supply & cables $1395.00 


П Two 801A disk drives with cabinel, power supply 
$1100.00 


Ш Dual 8" Drives: 
Db! den drives in cabinet only 
2 sgl sided (801R) .............  ———— $ 989.00 
280) sided (QUME) $1409.00 


57/4" DRIVES 

$250.00 МРІ-В91 MPI B-91 TM 

Sg! Sided Db! Gen 77 Tracks 
PERTEC ҒО-200 PER-FD200 

59! Sided 59! БЫ Den 
Shugert 54400 5-1/-5А400 

Sgl Sided Obl Den 


MPI-B51 MPI B-53..,... . . 
Sg! Sided Sgi ОМ Den 
Exact Replacement for 54-400 
MPI-B52 MPI B-52.. 
Db! Sided. сы Gen 


5350.00 


COMPUTER 
SYSTEMS 
INC. 1-800-421-5150 
15620 South Inglewood Ave. 
Lawndale, California 90250 
(213) 970-0952 


FINDING SOLUTIONS 
AND BEING COMPETITIVE 


Having problems and looking for a 
computer to help solve them? 
Are you finding computer dealers 
come in one of two ways? Either 
Full prso support with Full price 
e it or Leave it with Low 
price. At Omega we don't believe 
that you should have to make a 
choice. 
products but also, to solve your = 
roblems. Qur prices will be the = 
owest possible. Our support and 


or Та 


IS OUR BUSINESS. 


Yes, we're in business to sell 


= Authorized Dealer 


computer 


WE ACCEPT М/С, VISA, AM EXP | 
PLACE ORDERS TOLL FREE 


(CONTINENTAL U.S. ONLY) 
(EXCEPT CALIFORNIA) 


CP/M is a Irademark ol Oigilal Research 


product quality wil! be second to none. Check out our Mail Order prices in this 
ad (our retail prices will be higher). See if you don’t agree with our first claim. 


For our second claim, call us with your data pomery needs and problems. 
Better yet, come in and see us. Finding solutions and 


business. We never forget either of them. 


APPLE U "PLUS" 16K 
48K 


Арріе П Accessories: HP-&85 CALL HP-41C 

Disk Il with Controller & 3.3 DOS . $535.00 НР-67 , 5299.00 НР-97 
Disk И 206) dive .. ...... . 435 (0 HP-34C қ 127 00 НР-ЗВС .. 
Graphics Table ........... , 66500 Texas Instrumenis 

Lanquage System with PASCAL 365 00 TI-58C . 10900 ТІ-59 
Silentype Printer wim — .. aoe (0. ..488 00 Cannon 

Integer Firmware Card nep s 152 00 P16-D , 80.00 P7-D 

2-80 Soficard а... week u.s s. .. 25900 Sharp 

Videx Videoterm 80 co) Card . қ ! 279 00 6200 , 98.00 5813 
Sanyo 12° Green Monitor , . à 279 00 5100 89.00 5102 


$ 929.95 Calculators: (52 00 shipping charge} 
1079.95 Hewlet Packard 


eing competitive is our 


35.00 
80 GO 


Ман Order Terms of Sale: Price based on prepaid orders. Visa ot Master Charge orders may have service charge added 


to purchase 


(м personal and company checks 1o clear All ordars (uniess 
UPS. no charge APO оғ out of Continental |) © write оғ call for 


ect рреа 
ipping charges. АШ prices sutyect іс change and all ollers Subjeci Io withdraw! without notce, CA residents add 6%; 


sales lax. 


The Problem Solving Company 
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OMEGA MIGRO COMPUTERS 


3447 Torrance Boulevand өе Torrance, Сайса 90503 è (2131 170-9456 


Circle 248 on inquiry card. 


Clubs and 


Newsletters 


ET-3400 Users Group 


A group has formed to 
collect and distribute infor- 
mation for ET-3400 owners. 
They need articles, letters, 
programs, and general news. 
Contact ET-3400 Users 
Group, c/o Charles Van 
Dyke, 11231 Oak St, El 
Monte CA 91731, (213) 
443-2237, CompuServe 
account 70250,463. 


Heath Users Club 


The Triad Heath Users 
Group meets at 1 PM on the 
second Saturday of each 
month at the Sears Activity 
Room in the Hanes Mall in 
Winston-Salem, North 
Carolina. Contact Hughes 
Hoyle at (919) 378-1050, or 
Steve Minor, 424 Cliffdale 
Dr, Winston-Salem NC 
27104, (919) 765-7717. 


WATNEWS 


The Computer Systems 
Group at the University of 
Waterloo is the publisher of 
WATNEWS, a newsletter on 
educational computing. 
WATNEWS describes soft- 
ware systems that are devel- 
oped at the University of 
Waterloo. The newsletter's 
purpose is to communicate 
with people involved in the 
presentation of computer 
science, business data pro- 
cessing, and related courses. 
Some of the software fea- 
tured in the newsletter in- 
cludes Waterloo BASIC for 
the Commodore PET and an 
enhanced version for the 
ІВМ Series | computer. 
Other articles have featured 
a Pascal compiler and struc- 
tured programming in 
macroassembly languages. 
For more information, con- 
tact WATNEWS, Computer 
Systems Group, University 
of Waterloo, Waterloo, On- 
tario, Canada N2L 3G1, 
(519) 885-1211. 


Interest Group for 
Possibile 
IBM Computer 


With many industry ana- 
lysts predicting advances in 
semiconductor technology 
that will allow the instruc- 
tion set of the 1BM/370 
computer to be executed by 
a microcircuit on a single 
chip (or a few chips) of 
silicon, some pioneering en- 
thusiasts are anticipating the 
announcement of the 
ІВМ/380, a possibly per- 
sonal computer with the full 
capability of, perhaps, the 
System /370-135. 

Mokurai Cherlin, of APL 
Business Consultants Inc, is 
organizing Group/380, a 
user group for the anticipat- 
ed System/380. Mr Cherlin's 
intent is to prepare in ad- 
vance for use of this ma- 
chine, so that people will 
know what to do with it 
when, and if, it arrives, The 
first project of Group /380 is 
to compile a directory of 
software for the System/370 
that is free, low-cost, or 
suitable far personal- 
computing use. 

Individual memberships 
for $10 and corporate mem- 
berships for $25 can be ob- 
tained from Group/380, 
POB 1131, Mt Shasta CA 
96067. Members will receive 
a newsletter, instructions for 
program submissions, and 
access to a computerized 
data base of relevant 
hardware and software 
information. 


Independent 
Heathkit 
Vendors Listed 


Heathkit computer owners 
can find the hardware and 
software they need with this 
directory of suppliers com- 
piled by Buss: The Indepen- 
dent Newsletter of Heath 
Company Computers, The 
newsletter includes over 
sixty suppliers of Heathkit- 
compatible products. The 
suppliers are not affiliated 
with Heath, The Buss direc- 
tory is available for $7.50 
from Buss, 325-В Penn- 
sylvania Ave SE, Washing- 
ton DC 20003, (202) 
544-0484. 


Circle 249 on inquiry card. 


THE 100000 DAY CLOCK: 


Put your S-100 Computer 
on the clock. 

А real time clock could double the 
utility of your computer. Time events 
in 100,5 increments for up to 100,000 
days (over 273 years). Program events 
for the same period with real time к 
interrupts that permit pre- 
programmed activities to take 
place...without derailing on-going қ 
programs. Maintain а log of computer - 
usage. Call up lists or appointments. 
Time and date printouts. Time events. An ^ 
on-board battery keeps the clock running in 
the event of power outage. 


Mountain Computer also offers a complete line 
of peripheral products for many fine computers. 


24 Moun 


Avallable at your dealer's. Now. 


tain Computer 


INCORPORATED 
300 Harvey West Blvd., Santa Cruz, CA 95060 
(408) 429-8600 TWX 910 598-4504 


(212) 986-7690 | „A~ 
MAIL ORDER ONLY аы. 


| Micro Computer Your Ове Stop For. . .Quality and Huge Saviage к 
А 16К - $ 959 
TUTUP T Wm —á3 48K - $1059 


Disk — $529 
QUALITY э DELIVERY э SERVICE Other Products Avail 
60 E. 42nd St. Suite 411 New York, NY 10017 


adi = 


COMMODORE | ~ >= 
8К - $729 SUPERBRAIN* 
Tem 16K - $888 *32K - $2445 
E TI. APE —À p^ 64K - $2645 
- $695 64K QD - $3595 
CENTRONICS ІМІ - $495 2040 - $1088 *32K add-in memory 
CALL FOR PRICES IM2 - $988 8050 - $1435 only $10 with 
| B032 - $1495 purchase 


> 


т Е *XEROX 
ATARI XYMEC NEC 1740 RO - $2619 
800—$795 HQ1000-$2395| SPINWRITER | i750 RO 52995 
9910 - $2795 


1750 KSR - $2995 


EPSON MX-80 CALL FOR PRICE 1730 - $2195 


PAPER TIGER 445 & 460 CALL 
MAIL ORDER ONLY (DENOTES ITEMS 


Bani Сана Саі Wervenal.or Compay Сәнік» dea; ЭРЕР РОН. VES 


We pay АЙ shipping and insurance charges except items marked with asterisk. 
VISA, MasterCharge add 5% M.Y.S. Residents add appropriate sales гах. PHONE (212) 986-7690 


5520 - $2990 
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ENTREPRENEURS 
NEEDED егес.» 


Tha shortage of knowledgeable dealers/distributors is the #1 problam of microcomputer 
manufacturers. Over 300 new systems houses will go into business Ihis year, but the number falls 
short of the 1200 needed. It is estimated that iha nationwide shortage of consultants will be over 
3000 by 1981. The HOW TO manuals by Essex Publishing are your best guide to start participating 
in the continued microcomputer boom. 


HOW TO START YOUR OWN SYSTEMS HOUSE 
Bih edition, March 1980 


Written by the founder of a successful sysiems house, thia fact- 
filled 220-page manua! covers virtually all aspects of starting and 
operating а small systems company. Jt is abundanti with useful, 
real-lite samples: contracts, proposals, agreements and a complete 
business plan are included in full, and may be used immediately by 
the reader. 


Proven, lieló-testad solulions іо the many problems facing the 
small syslems house are presented. 


From the contents: 
* New Generation of Systems Houses * The SBC Marketplace = 
Markeling Sirategies е Vertical Markets & IAPs е Competelive 
Pasition/Plans of Major Vendors е Market Segment Selectian & 
Evaluation + Selection of Equipment & Manufacturer » Make or Buy 
Decision е Becoming a Distributor = Getling Your Advertising 
Dollar's Worth е Your Salesmen: Where to Find Them е Product 
Pricing • The Selling Cycle + Handling Iha 12 Most Frequent Objac- 
tions Raised by Prospects е Financing for the Customer * Leasing 
$36 No.10 ° Questions You Will Have to Answer Before ihe Prospect Buys + 
' Producing the System œ installation. Accaptance, Colleclion * 
Documentation + Solutions to the Service Problem » Protecting Your Producti е Should You Start 
Now? * How to Write a Good Business Pian * Raising Сара! 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT 
by Leslie Nelson, May 1980 


Independent consultants are bacoming a vitally Important factor in 
the microcomputer field, filling the gap between the computer 
vendors and commercial/industrial users. The rewards of the 
consultant can be high: freedom, more satisfying work and doubled 
or tripled income. HOW TO BECOME A SUCCESSFUL COM- 
PUTER CONSULTANT provides comprehensive background infor- 
malion and step-tw-step directions for those interested to explore 
this lucrative field: 


« Established consulting markets * How io get starled е Петігесі 

start-up costs е Are you qualified? е Beginning on a part-time basis 

« The Marketing Kit « Should you advertise? è Five marketing tips 

ESSER PUBLISHING = Gelling fres publicity» How much to charge + When do you need а 

$: = contract? © Sample proposals е Which jobs should be declined « 

$28. No. 16 Fulure markets > The way to real big money * Avoiding the legal 
pitfalls » How consultants' associations can help you * The National Register of Computer Con- 
sultants е How others did it: real-life sample cases * and much more. 


HOW TO BECOME 
A SUCCESSFUL 


COMPUTER 
CONSULTANT 


ty LESLIE NELSON 


FREE-LANCE SOFTWARE MARKETING 3rd edilion, June 1980 


REE , Writing and selling computer programs as an independant із a 
F LANCE business where * you can get started quickly, with little capital 
SOFTWARE investment е you can da it ful) time or part lime + the potential 


profits are almost limitlàas. Since the demand for computer 
software of all kinds ls growing at an explosive rate, the conditions 
for the small entrepreneur are outstanding. 


This manual will shaw you how to sall your own compuler programs 
using these proven techniques: = direct to Indusiries * through 
consulting firms * through manufacturers af computer hardware 
a |n book form + mail order * through computer stores. it will 
show you how to protfitably sell and license all types of software 
ranging from sophisticated analytical programs selling for thou- 
sands of dollars, dawn to simple accounting routines and games for 
personal computers. 


The book will guide you step by step Ihrough the process of 

$30. No. 32 marketing, advertising, negotiating a contract, installing software, | 

training users and providing maintenance and support. It also contains sample software contracts | 

that have been used іп actual software transaclians. Alan Included are tips on how to negotiale with 

a large corporation, ways of avoiding personal liability, techniques for obtaining free computer time 
and hints on how to run a íree-tance sofiware business while holding а full-time job. 


MARKETING 


м 
B). ROKITEN 


&ERX FUMLICATIOXNSN 


І — 
ESSEX PUBLISHING CO. Dept. 2 
l 285 Bloomileld Avenue • Caldwell, N.J. 07008 Gar | 
| Order books by number. Send check, money order (U.S.$), VISA or Master Charge ff. ] 
Publisher pays 4th class shipping. For Air Mail shipping add $2.50 per book in USA and ! 
апааа, К n Europa, A elsewner»re. N.J. residents а 58168 (ах. 
| Canada, $5.00 In E 58.00 elsewhere. N.J. residents add 5% sales t 1 
l| D No.10 О No. 16 O NO. 32 [1 Check enclosed О Credit card j 
; Nama 
| Address { 
City State Zip | 
Ü 
і Сагай ор tani i 
1 For faster shipment on credit card orders call (201) 783-8940 between 9 and 5 Eastern timo. 


Circle 250 on inquiry card. 


Newsletter for the 
Sinclalr ZX80 
Microcomputer 


Syntax ZXEO is a monthly 
newsletter for Sinclair ZX80 
users, Featuring news and 
reviews of 2Х80 hardware 
and software, the publica- 
tion focuses on the Z80A- 
based microcomputer from 
Sinclair Research Ltd, Cam- 
bridge, England. The news- 
letter provides forecasts of 
applications, technical 
details for hamebrewers, 
and a forum for users to 
share advice about programs 
and vendors. The yearly 
subscription rate (twelve 
issues) is $25. Syntax ZX80 
is available from Ann 
Zevnik, Editor, The Har- 
vard Group, Bolton Rd, RD 
2, Box 457, Harvard MA 
01451, (617) 456-3661. 


OSI Users Group 


Ап OSI (Ohio Scientific) 
users group is forming in 
New Jersey. Contact the 
OSI Users Group, 4 Swim- 
ming River Rd, Lincroft NJ 
07738, (201) 747-8888, atten: 
Bob Childs. 


BYTE's Bits 


Free MusicSystem 
Updates 


If you have purchased 
Mountain Hardware's 
MusicSystem, a music- 
synthesis package for the 
Apple ЇЇ contained in a com- 
bination of hardware and 
software, you are entitled ta 
receive, free of charge, ver- 
sion 2.0 of the MusicSystem 
software, if you did not 
receive it with your pur- 
chase. According to Avery 
E Dee, vice president of 
marketing at Mountain 
Hardware, copies of the 
MusicSystem with earlier 
releases of the software 
(probably version 1.2) were 
sold with the intention of 
sending the version 2.0 soft- 
ware free of charge to 
registered owners. Unfor- 
tunately, the company has 


no way to contact owners 
who have not sent in the 
MusicSystem warranty card. 
Version 2.0 of the soft- 
ware includes significant 
improvements in the capa- 
bilities of the system, in- 
cluding user definition of 
musical instruments, quicker 
file loading, and printout of 
musical scores on the Apple 
Silentype printer, Music- 
System owners who have 
not received version 2.0 of 
the system software should 
send in their warranty cards 
(indicating the version 
received with the system) or 
call or write Mountain 
Hardware [nc at 300 Harvey 
West Blvd, Santa Cruz CA 
95060, (408) 429-8600. 


Radio Network for 
6502 
Microcomputer Users 


There now are three radio 
nets for the microcomputer 
user on the amateur-radio 
frequencies. The East Coast 
Apple Net is on or near 
7260 kHz every Saturday 
morning at 1300 UTC 
(Coordinated Universal 
Time)—ie: 9 AM Eastern 
Daylight Time. Transmis- 
sion mode for this 40-meter 
net is lower sideband with 
W1UKZ in Scituate, Massa- 
chusetts, as net control. In 
the Greater Boston area 
there is a 2-meter net for 
those interested in Apple 
computers on the Norwell 
repeater (144.65/145.25 
MHz). This net meets at 8 
PM local time every 
Wednesday. WIUKZ, 
WALZKB, and others act as 
a control for this net. The 
Atari International Com- 
puter Net meets Tuesdays at 
0100 UTC —ie: 9 PM Eastern 
Daylight Time, Monday 
evenings—with W1UKZ in 
Scituate again serving as the 
control. These nets transfer 
news about everyday com- 
puter subjects and specific 
news on computers and new 
products, and there are pro- 
gram swaps, For more infor- 
mation, contact David P 
Allen, W1UKZ, 19 Damon 
Rd, Scituate MA 02066. m 


DIAGNOSTICS II 


| Diagnostic Il builds upon the highly acclaimed Diagnostics І. It will tesi 
| each of the five areas of your system: 
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Diagnostics Il is SuperSoft's expanded Diagnostic package. 


Memory Termina! Printer CPU Disk 


Every test is expanded. 


Every test is "submit"-able. A "submit" file is included in the package which 
"chains" together Ihe programs in Diagnostics ll, achieving an effective 
acceptance test. All output can be directed to a log File for unattended operation, 
for example over night lesting. Terminal test is now generalized for most crt 
terminals. A quick-tesi has been added for quick verification of the working 
of the system. 


The memory test is the best one we have encountered. It has new features, 
including: 

» default to the size of the CP/M Transient Program Area (ТРА) 

* printout of a graphic memory map е burn in test 

* bank selection option * memory speed test 
Diagnostics-ll still includes the only CPU test for 8080/8085/280. 


A Spinwriter/Diablo/Qume test has Баеп added, which tests for the positioning 


and contro! features of ihe Spinwriter/Diablo/Qume as well as its ASCII 
printing features. {Serial Interface only) 


And, as with all SuperSoft products, a complete online HELP 
systam and user manual is included. 


Price: $100.00 (manual only): $15.00 


Requires: 32K CPIM 
CP/M Formats: 8" soft sectored, 5" Northstar, 5" Micropolis 
Mod ll, Vector MZ, Superbrain OD/QO 


All Orders and General Information: 

SUPERSOFT ASSOCIATES 

Р.О. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technicai Hot Line: (217) 359-2691 

(answered only when technician is available) 
ӨРІМ REGISTERED TRADEMARK DIGTAL RESEARCH 
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Today one dollar bu 
6”, readers who actually see 
your sales message. 


As your selling dollar buys 
less and less, it pays more and 
more to advertise in 
McGraw-Hill magazines. 


Аз prices keep going up and up, 
McGraw-Hill magazines help 10.8 million 
decision-makers keep costs down. 

For example, Chemical Week told 
chemical processing managers and pro- 
fessionals how exports credits could 
lower their debt-servicing costs. And 
Engineenng News-Record showed the 
construction industry how to cope with 
the destructive effects of the 1981 federal 
budget. 

By helping 10.8 million readers solve 
their inflation problems, we help you 
solve yours. 

Today, the price of reaching one 
potential customer in McGraw-Hill 
magazines 15 only 16e! This compares to 
a cost of $6.07 for sending a business let- 
ter? over $3.50 for a business phone call3 
and an in-person sales call which, believe 
it or not, now costs over $1004 

In times like these, when everything 
costs more, you may be tempted to 
spend less on your advertising budget. 
But our Laboratory of Advertising Per- 
formance (LAP) Report #5262 demon- 
strates that "Industrial companies which 
maintained or increased their advertising 
expenditure during the 1974-75 recession 
enjoyed higher sales growth than those 
which cut advertising." Write 1221 Avenue 
of the Americas, New York, N.Y. 10020, 
for LAP Report #5262 today. Апа let us 
help you make your advertising more 
efficient, as the price of all other selling 
tools becomes more expensive. 

‘One reader-noted enphessoon m the average MeGraw- Hill publicatum. 
“Тһе Dartnell Institute of Business Research. 2" Telephone Marketing” 


by Murray Raman, Р 57, McGraw-Hill 1976. *Laberatory of Advertising 
Nerfurmance Керегі 80114, McGraw-Hil Research. 


McGraw-Hill Magazines 


With inflation, 
we're an even better buy 


FROM THE NOV. BYTE 


HEADQUARTERS 


2114-3L 


4096 BIT (1024x4) 300ns 
LOW POWER STATIC RAM 


5057-31 
(TMS 4044) 
4096x1 300п5 


16 К EPROM 


LOW POWER STATIC RAM 


8/53499 
100 + 54% 


MODEM SALE 
$139.00АФ 


ТНЕ 5ТАН 
MODEM 
from LIVERMORE 


FEATURE 
FITS ОТЕ HANDSETS! 


2 YEAR WARRANTY 
EXCLUSIVE ACOUSTIC CHAMBERS 


The exclusive tripla seal of Livermore's new Mat mounted | 


cups locks the handset into the acoustic chamber yielding 


superio acoushe isolation and mechanical cushioning. | 


Dasigned to адар to most common handsels used 


throughout the world, the STAR offers the utmost in flax- 
rbilily and Iransmission reliability. 
Speciticationa: 
* Date Rate: 0 to 300 baud 
. il iria Bail 103 and 113; CCITT 
a 


5 [рур Stabillty: x0.3 perceni. Crystal controlled 

* Receiver Sensitivity: —50 dBm ON, —53 dBm OFF 

« Modulation: Frequency shift keyed (FSK) 

* Carrier Detect Delay: 1.2 seconds ON; 120 msec OFF 

* EIA Terminal Interface: Compatible with RS 232 
ересен ons 

+ Teletype interface: 20 milliampere current loop 

a Optional interfaces: IEEE 488; TTL: TTY 43 

* International (CCITT) frequencies available 

» Switches: Originate/Ofl/Answar: Full Duplex/Test/Hall 
Duplex 

* Indicators: Transmit Qata, Receive Data, Carrier 
Ready, Tes! 

+ Power: Supplied by 24 VAC/150 MA UL/CSA hsted wall- 
mount Iranstormer. Input 115 VAC, 2.5 watts. (А 220 
VAC, 50 Hz adaptor is availabie upon request.) 

~ Dimensions: 10x 4" x 2" 

s Weight: 1.74 155. (3155. shipping weight including АС 
adapto) 

* Warranty: Two yaars on parts and labor, excluding the 
AC adaptor which carries the manufacturers warraniy 


Lis! 
Parl No Description Price 
LIV- STAA 65222. TTL Modem 5199.00 $139.00 
LIV-STAR20M RS232.20MA Current Loop $199 00 $139.00 
LIV-STAR-¥21 CCITT European Standard $229.00 $209.00 
LIV-IEEE IEEE 488 Standard $395.00 $288.00 
LIV-IEEE-¥21 IEEE 488, CCITT Standard ъ $465.00 $588.00 


CABLES 
Part No Description 
CND-RS2328F AS27232 9 Cong 8 
LIV-(2) IEEE ta (EEE 2 Meter 
LIV-#2P ET IEEE то Pat 2 Molar 
RS232 and "D" SUB-MINIATURE 


CONNECTORS 


О === Ц) 


Р = Plug, Male Туре + S = Sackel, Female Туре - С = Cover, Hood 
PART ИП (IESCRIPTIDN PRICE 


10-24 
CNO-DEUP 9 PIN MALE 1.90 
( 9 PIN FEMALE 


"a 

ва 

e 
Dr. а 


Snsse 


15 PIN FEMALE 
15 PIN COVER 


25 PIN MALE 
25 PIN FEMALE 
1 PC. GREY HOOD 
7 PC. GREY HOOD 
2 PC. BLACK HOO 
97 PIN MALE 
37 PIN FEMALE 
37 PIN COVER 
50 PIN MALE 
5) PIN FEMALE 
И(-0050С 50 PIN COVER 
i dg 
тета он ма 
CND-5730380 PRINTER CONNECTOR $ 900 


зу me Pd we 


ЕЗЫЗЕ AE | 


CNU-0A158 
CND-BAISE 
CND-DB25P 
СКП-08255 
Си0:085121? 
CN0-P25H 
CH0-D851226 


CN0-0C37P 


ningun Seas 


Ф дый Ыр MoS Meer Cucococucodtg 


mbokus RRR BEARS 


а алғас am AED бнр фир Р qme dE ЧА Олар 


mngBdsE 


a 


8/*50°° 
100 pes. + *4"* [or 8/554% 


— 
el 


51235 each 
or 10/°100°° 


S-100 PRODUCTS 


California Computer Systems 


18K CCS 2016 STATIC RAM 
ASSEMBLED & TESTED — 100% BURN IN 
Ail boards tested at 4 MHz for 280 


List Price 
CCS-2018BA 450п5 2MHz $349.95 
CCS-2016B8 300ns 4MHz $389.95 
CCS-20168X Bare Board only 


32K CCS 2032 STATIC RAM 


List Price SALE 
СС52022А $710.00 $549.00 


Static S-100 Memory 


32K ECONORAM XX 


Liat Price Ош Price 


GBT164U16 
GBT164A16 
GBT164C16 
GBT154U24 
GBT164A24 
GBT164C24 
GBT164U32 
GBT164A32 
GBT164C32 


16K RAM Unkil 
18K RAM AAT 
16K НАМ CSC 
24K RAM Unkil 


$399.00 
$479.00 


$539.00 
$629.00 
32K НАМ Unkll 
32K RAM AAT $699.00 
32K RAM CSC $709.00 


16K ECONORAM XIV 


List Price Our Price 
GBT143JU Unkil $279. 
GBTÍ43A ААТ 
GBT4$143C сес 


SPECTRUM 
S-100 COLOR GRAPHICS BOARD 


List Price Ош Price 

$299.00 
GBT144A AST $339.00 $349.00 
GBT144C CSC $449.00 $399.00 


GBT2D SUBLOGIC UNIVERSAL GRAPHICS 
ІМТЕНРНЕТЕН SOFTWARE 


PROCESSORS 
GBT161 8085 CPU BOARD 
0871812 8085/8088 CPU BOARD 
BOARD WITH 8085 ONLY 


List Price Our Price 


$235.00 
$305.00 
$389.00 


GBT144U ММКІТ 


$35.00 


GBT161U  Unkit 

GBT161A Assembled Е Testad 5325.00 

QT8181C 200 hr. Burn In Test $425.00 
BOARD WITH 8085 & 8088 


GBT1512U  Unkit 
GBT1612A Assam. 5 Tasied $425.00 
GBY1612C 200 hr. Burn in Tesi 5525.00 


CCS-2810 280 CPU 
2/4 MHZ CPU WiSerial ПО 


Lisl Prica 
$300.00 


$295.00 
$399.00 
5498.00 


CC8-2810 ААТ 


TRS-80/APPLE 


MEMORY EXPANSION KITS 
4116's RAMS 


ee © 
25 : 


Ps. 


s 8 for ^36? * 


ADD $3.00 FOR PROGRAMMING JUMPERS 
FOR TRS-80 KEYBOARD 


4116's 100 pcs & UP $4.20 each 


1000 pcs & UP $3.80 each С) 


MAINFRAMES 


ө i n o. 


From the power supply through Ihe sturdy chassis, ТЕ! 
constructs and assembles oach mainframe wilh greal 
care. Every ТЕ! mainirame ulilizes a constant voltage 
iransformer (СУТ) which delivers claan, regulated power 
at ihe praper level, reducing the heat in the computer 
cards. The оџіри voltage on the lransformer remains 
nearly evan wilh ihe Inpul voltage varying from approx- 
imately B5V to 140V This means the mainframe will naver 
notice vollage variations or avan a brownout. It alsa pro- 
vides 100 dB noise rejection to protect the computer from 
voltage spikes and line noise. LIST QUR 


5-100 MAINFRAMES 
ТЕІ-МС 112 12 Slot Desk 
TEI- MCS 122 22 Slot Desk 
TEI-RM 12 12 Slot Rackmount 
TEI-AM 22 22 Slot Rackmount 
Shipping Weight: On 12 Slot Mainlrames 25105 
Ол 22 Slat Mainlrames 50 Lbs. 


Include Money for Shipping on al! Malnirames 


CALIFORNIA [ур 


Computer Systems 


* S-100 compatible * Industrial/commercial quality con- 
struction » Flip-top cover * Excellent cooling capability 
а 12 slot capabilily (uses model 25014) е Input 105, 115, 
or 125 VAC * Output + B VDC20A,  — 16 VDC 4А • Ас. 
tive termination of al) bus lines • Fan and circuit breaker 
Included е Rugged construction. 


LIST PRICE SALE < 
CCS-200À Assembled 4 Tesisd 
35 Ib $359.00 [# 


5399.95 
$349.95 


s joo B bag. 
MOTHERBOARDS 


LIST 
PRICE 


$129.00 
$169.00 
$214.00 


5. 
СС8-2200АК Kit 35 Ibs. $328.00 


GBT-153U 
GBT-153A 
GBT.154U 
GBT-154A 
GBT-155U 
GBT-155A 


UNKIT 6 SLOT 
ART 6 SLOT 
UNKIT 12 SLOT 
A&T 12 SLOT 
UNKIT 20 SLOT 
A&T 20 SLOT 


PRIORITY ONE ELECTRONICS 


p" 16723 B ROSCOE BLVD. е SEPULVEDA, CA. 91343 
PF" Terms: Visa, MC, ВАС, Check, Money Order, U.S. Funds Only. СА residents add 8% sales tax, 
Minimum order $15.00 Prepaid U.S. orders less than $75.00 Include 5% shipping and handling. 
MINIMUM $2.50. Excess refunded. Just in case ... please include your phone по, Prices subject to 
change without notice. We will do our best to maintain prices thru January 1881. 
“SOCKET and CONNECTOR prices based on GOLD, not exceeding 5700 рег or. 


"Sala Prices ara [or prepaid ordera anly cradit card orders will be charged appropriate freight 
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Whose BASIC Does What? 


Many articles have been written 
about the various new personal com- 
puters now on the market, including 
the Atari 400 and 800 and the Texas 
[nstruments (ТІ) 99/4, but few have 
tried to compare these newer units 
against the most popular computers. 

Because of this, I have decided to 
do a comparison of the four most 
popular computers (Apple II, Com- 


Teri Li 
РОВ 481 
Peterborough NH 03458 


modore PET, Exidy Sorcerer, and the 
Radio Shack TRS-80 Model I) against 
the ТІ 99/4 and the Atari 400 and 
800. (The BASIC is the same for both 
the Atari 400 and 800.) To make this 


YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 


The MAGIC WAND wer Processing 


System offers you the best features of any system 


in the micro market 


FEATURES INCLUDE: 


Full-screen text editor 
Simple, control key operation 
Edit programs as well as text 
Assemble, compile or run programs 
without modification 
Files larger than memory 
Files up to 256K 
Library files 
Merge рап or all of one file with 
anolher 
Spool printing 
Print a file while editing another 
Easy page formatting 
Simple commands set margins, page 
length, elc. 
Override commands at run-time 
Give any command trom the key- 
board as well as in lile 
Variable pitch control 
Change pitch in mid-line, even 
mid-word 
Up to 128 user-defined variables 
String, numeric or dollar formal 
Form letter generation from external 
data files 
Compatible with both sequential and 
lixed-record files 
Conditional commands ў 
Апу command may be conditional 
Print to disk and/or printer 
Save all or part of output on disk 
Switch trom specialty printer to CP/M 
list device 
Print the same file on either specialty 
or standard printer 


Version 1.1 is now available 


EASE OF OPERATION 


Wilh all ils power, the MAGIC WAND is 
remarkably easy to use. This is no acci- 
dent. The command structure is designed 
to be flexible and logical so that you can 
perlorm basic functions wilh a minimum of 
commands. 


We have included in the manual a step- 
by-step instructional program, for the par- 
son who has never used a word-proces- 
sor belore. The lrainee uses sample files 
from the system disk and compares his 
work lo simulated screens and printouts. 

In addition to the lessons, the manual 
has a complete documentation of the 
command structure, special notes for pro- 
grammers, an introduction to CP/M for 
non-programmers and a glossary. The 
manual is typeset, rather [nan typewritten, 
for greater legibility. 

We have written the manual in non- 
technical English, because we want you 
to read it. We don't overload you with a 
bunch of jargon that could conluse even a 
PhD in Computer Sciences. 

We send oul newsletters so that users 
of the MAGIC WAND can learn special 
applications of the print commands. For 
example, we might show you how to cre- 
ate a mailing list or set up an index for 
a lile. 

In short, we've done everything we can 
to make things easy for you. Because the 
best soflware in Ihe world is just a bunch 
of coda if you can't use il. 


For more information, call or write: 
small business applications, inc. 
3220 Louisiana е Suite 205 е Houston, Texas 77006 e 713-528-5158 


СР Ме зачати Hanes пі бәрін Research Com 
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as fair as possible, I have compared 
only the computers that come with 
versions of BASIC supplied with the 
machines in ROM (read-only mem- 
ory) at the time of purchase, without 
extended hardware (such as disk 
drives). 

This comparison is in the form of 
three tables. (See tables 1 thru 3 on 
pages 320 thru 327.) The BASIC com- 
mand, statement, or function is on 
the left, followed by six columns, one 
for each of the computers (PET, 
Apple IL, TRS-80, Atari, TI 99/4, 
Sorcerer). To the right of these col- 
umns is a brief explanation of each of 
these commands (since not all are 
self-explanatory). If a particular com- 
puter interprets a BASIC command 
differently from the others, a nota- 
tion of the difference is made. 

For the Apple II computer, espe- 
cially, this is true as there are two ver- 
sions of BASIC which you can get 
with it: Integer BASIC and Applesoft. 
Unless otherwise stated for the Apple, 
the commands apply to both ver- 
sions. 

There are only a few additional 
comments that I need to make about 
these comparison tables. 

1 have not gone into a great deal of 
detail on the graphics capabilities of 
these machines, but briefly speaking, 
the TRS-80 has the worst point resol- 
ution, while only the Apple II, Atari 
400 and 800, and TI 99/4 have color 
graphics. In graphics mode, the 
Apple IL, Atari 400 and 800, and 
Sorcerer offer the most versatility, 
while the PET is the easiest to use. 

Last, the TI has the most cumber- 
some BASIC to use. lt lacks a "free 
memory" command, it allows only 
line numbers (not statements) to be 
used in IF. . , THEN statements, and 
it does not allow the use of multiple 
statements per line. 

As for the rest, check out the tables 
and decide for yourself which of these 
computers is best suited to your 
needs. 

The tables also have one other use. 
They can assist in the translation of 
programs from one computer to 
another, since they do give compar- 
able keywords for the different com- 
puters, i 


"SIMI SOFTWARE 


CIVIL ENGINEERS 
SURVEYORS 


Water Distribution 
Network Analysis 
Pressure Sewers 
Coordinate Geometry 
Matrix Algebra 
Roadway Alignment 


“ieee” 


SYSTEK, INC. 


P. O. Drawer JJ 
Miss. State, MS 39762 
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Fine Software Tools in C 


——- 


The Toolbox 


arel = cross reference С ptograms Handles 
include and gline. 

sort - alphabetize by all or part of text line 

list - mint source Iisting with date heading and fine 
numbers Handles iinclude and gine 

cal - arrange into variable number of columns 

peinl - paginates text for hard copy 

£r - spool through your files, a screen at a time 

and more 


All programs эп Whitesmith C except date function 


of list and print in PDP-13* assembler, Source code B 


on 8” floppies in RT-M*[RX01) format Documenta- 
tien included, Available immediately for $45 (In. 


cludes shipping and sales Lax) fram. 
“рор and RTA) are trademarks of Digital Equip- 
ment Corporation 


The Toolsmith 
P.O. Box 22511 
Фап Francisco, СА 94122 


Сігсіз 261 on inquiry card. 


FREE 


CATALOGS 


Software (over 400 programs for 
Apple, Pet, TRS-BO, Sorcerer, Sol, 
Challenger and CP/M systems) 


Books (over 100 titles on person- 
al, recreational and educational 
applications of small computers. 


Peripherais (ALF music synthesi- 
zer and VersaWriter for the 
Apple 11} 


Peripherals Plus 


119 Maple Avenue 
Morristown, NJ 07960 


Circle 264 on Inquiry card. 


80X24 VIDEOTERM™ 


7X9 MATRIX DISPLAY FOR 


LOWER CASE Wi SESCEMDERS A P 


ым: "іл тай» Ж annj ws 109 m 


80 columna by 24 lines wilt easy to road 7x8 dot matrix, 
upper and lower case with descenders using shiit lock 
feature * 1K lirmware incorporates PASCAL and BASIC 
protocalis кп user is nof required 16 enter machine 
language programs (м change PASCALS Misc. Inig. or 
Gaotony (hes = Compatible wilh ан APPLE it peripherals 
80 user won't пева new software palches for fulure 
sollware products * Crystal controlled dol clock lor 
excellom charactor siabdity e VIDEOTERM i3 [he same 
size as the Apple language cwd anc power consump 
tion 19 ына to a minimum through tha use of CMOS ағы 
lower power devices 9 Character sel can be user da- 
fin.abla up lo а maximum сі 128 symbois o! &х16 dol 
matrix font » Disptay conico character mode and four 
standard display lormais coniroliad by ascape sequen. 
сез * Builh in light pen capability * (varsa display 
mode » 50/60 HZ operation е Sockels an all ICa. 


PRICE: £344 сора marea! Ё 
OPTIONS: VIDEO SWITCH DATE mp "Videx | 
ihn tame кіші ір chomis йынын 
APPLE И" sme VIGEOTERM $159 
MANUAL: 313 ee = 
aa 
VIDED Өз) м.м. Orari Аға. Cemais, OR 873230. Phone [503] 163-0421 


Сігсіг 259 on inquiry card. 


Skyles Electric Works 


231 E South Whisman Road 
Mountair View, CA 94041 


Circle 262 on inquiry card. 


1! REAL TIAE !! 


Tre TIME MACHINE from ALPHA OMEGA COMPUTER 
SYSTENS ізі [usd ағенғым СЫН chock chp gurreuncded 
ty interlace clrcusiry, t's an intelligent mit roomed 
негі регәрімеші device. 


Tre ТИМЕ MACHINE commune hea wi I усыл Comper 
via a жача! 1/0 pori al ausar есіл riga rele belo 
300 pna 2400 haud, И5-272, AS -422, of current boop 
correre rica ion tray Do used. 


Batley геоіме ноғ againal power foge 18 included. The 


TIME MACHINE sutoretically corpulaes. duy of Ine week 
and ipho yaar, Gullered сыйрый Guinea nt ona second, огыр 
minty, ere оға мкр intervole aro proviead. 


Cimenuenn are 2.5 в 4, T5 x 7,5 breton. Batteries, 
DOwer gucci, Snd comme cation edible ae included. 


Pies ia оту $43) angie Eos ға орнау «Маселе ere 


avpil nba, (минет bras imu fritas, CHT Ine shell del vary. 


АМ ланат. 
Ф O Bes РУР Сым. Әне 87220 


we 


(мі ғаз ғғ) 


Circla 285 on inquiry card. 


29 MEGABYTES 64495 


Tec SOLS $13 эга Dine 5 “4 Tut Lop fy Fursatjs 
téuactiy| Э151©5, Е P 159 {шегу Ihr, Jes a саны 
СРР „к * pplk and ame in a hardie 
kt Cabinet 
R dyrt har e are q^ SDA 435 эя Oe mars p 
te 
ADAPTIVE DATA 4 ENERZYT Зути 
7627? Pomaaa dasfererd, Pomana, Сей?егтіа ЕТТЕН 


+ all (Tr4)b5s94-8834 ^ IS ". 


PEIOD $700 Fer Mard Оте Сомро 2465 
$33 3 J33MB Dire Conteeler Sebaysiom 14408 
5184 гома Diac Spbaprioem 43488 


СРИ м аівдінкен SELLER шост A WELCOWED 
ашата» at Digal йеізигіт 


Сігсіе 260 on inquiry card. 


MAGIC WAND" 
$325 


б tock for 


‚ North Ster, Vector Graptecs, 
Cromemco and APPLE (with 2-80 card @ | 
$295 and Videx BO column board @ $295]. 
We wil custom configure your dekette if you 
vil apecify: CPU, terrenal, printer. 


Our fully interactive 
MAIL MAGIC™ 


тай management softwere, with 14 user de- 
fined fields and ful merge and sort capability is 
evadable for $148. 


We will also quote on ан specific hardware and 
software for APPLE, PET and Vector Graphics. 
Computer City ‘am 

Р.О. Box 60284 B 


Houston TX 77205 
(713) 821-2702 ФР 


Circle 263 on inquiry card. 


не OWNERS! 


Upgrade your video terminal with one 
of these long overdue Hits: 


GRAFIX —Grophkol disploy copo- 
bilities assembled and tested $69.95. 
Hit $59.95. 


CURSOR CONTROL — A total of 
8 functions assembled ond tested 
$34.95. Hit $29.95. 


FLICKER FREE — 4800 boug 


operation assembled and tested 
$79.95. ИК $69.95. 


Al! hove а full 6 month warranty. 


NORTHWEST COMPUTER 
SERVICES, INC. 


8503 N.€. 30th Avenve 
Vancouver, WA 98665 


Circla 266 on inquiry card. 


320 


System 
AUTO mm, n 


BREAK mm 
CLEAR 
CLEAR n 
CLOAD 
CLOAD? 
CONTINUE 


GSAVE 
DELETE mm 
EDIT mm 


HOME 
HIMEM 


LIST mm-nn 
LOMEM 
MAN 


NEW 

RESEQUENCE mm, nn 
RUN mm 

SYSTEM 

TROFF 

TRON 

UNBREAK 

(Screen Format) 


(Character Resolution, m by п) 


(Total pixels) 


Table 1: Availability of BASIC system commands in six microcomputer families, In this table, and tables 2 and 3, a check indicates 
the presence of a feature in a given microcomputer BASIC, while a blank indicates its absence. A word or words in the table entry 


BASIC Statements 


General Statements 
APPEND 

CLS 

CALL address 

CALL CHAR 

CALL COLOR 


Table 2: Availability of BASIC statement types in six microcomputer families. 
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Commodore 
PET 


CLR 
LOAD 


VERIFY 
CONT 


SAVE 


cursor 


SYS 


40 by 24 


Commodore 
PET 


Apple Il 


DEL 


cursor 


и” 


CALL — 151 
NOTRACE 


TRACE 


40 by 24 


280 by 192 


Apple И 


Radio Shack | Atari 400,800 
TRS-80 


NN ч * 


64 by 16 


3 by 2 


128 by 48 


cursor 


BYE 


40 by 24 


320 by 192 


Radio Shack | Atari 400,800 
TRS-80 


COLOR 


ТІ 98/4 


Number 


OLD 


SAVE 


Cursor 


BYE 
UNTRACE 
TRACE 
ь” 

32 ру 24 
B by 8 


256 by 192 


TI 99/4 


ы” 


CALL CLEAR 


Exidy 
Sorcerer 


64 by 30 
8by 8 


512 by 240 


Exidy 
Sorcerer 


EN 


Explanation of Command 

Automatically numbers the lines of a program as you enter them Irom the keyboard, starting with line mm, using the increment л No: 
available in Applesolt. 

Sets a breakpoint al line number mm; program execution will hall upon reaching this breakpoint. 

Sets all numeric variables 10 zero and all string variables to null. 

Sets aside n byles of memory lor storage of strings; also sets numeric variables Іо zero and string variables to null. 

Loads a BASIC program from cassetle tape. 

Compares a program in memory to a program on tape; Ihe two must malch exactly. 


Continues execution of a program afler reaching a BREAK (TI) or STOP slatement (all) during program execution, or after program is halted 
by operator {afler a Control-C, Break key, Stop key, elc). | 


Saves a BASIC program in memory to cassetle lape. 
Deletes program line mm from the program. The TI uses this command to delete programs or dala lites from its filing system. 


Enlers EDIT mode for line number mm. Lels you manipulate the characters in line number mm. The Apple, Atari, Exidy, and PET computers 
use on-screen editing to do this via LIST and cursor controls. 


Moves cursor to lop line, leflmost position of video, in Applesoft only. CALL — 976 has same function for Integer BASIC. 


Sets address of highest memory address available to a BASIC program; protects dala, graphics, or machine-language roulines located in 
high memory, 


Lists all program lines between (and including) line numbers mm and nn. Apple Integer BASIC uses comma instead of hyphen. 
Sels lowest address available to a BASIC program. Reset by NEW, DEL, and Control-C key. 

Apple Integer BASIC only: resets AUTO line-numbering feature lo manual numbering. 

Deletes entire program from memory and resels all pointers and variables to zero and null. 

Renumbers program from beginning or starting with line mm, incrementing in sleps of nn. 

Begins execution ol program, starting at beginning or at line number тт, 

Puls you in monitor mode for execulion of machine-language programs. Atari and Tl use BYE oniy to go lo calculator mode from BASIC. 
Turns off trace features. 

Tells you which line number of the program is currently being executed. Very useful in tracking down programming bugs. 
Removes breakpoint sel by the BREAK command. 

Normal screen format for lext operation, number of characters per line by number of lines on screen. 


Individual characler positions on screen can be broken down into a matrix of dots, m rows ol n dots per row. Not applicable to Apple II, Atari 
400/800 or the PET. 


Actual number of lotal pixels (picture elements) Ihat can be individually lurned on and off by the program when in full graphics mode. 


indicates that Hie feature described under the "Explanation" column is available for a given computer using this пате. These tables 
are nat meant to be an exhaustive description of any of the six computer systems. 


Explanation of Statemenl 


Allows data to be added Io the end of a data file. 

Clears the video screen and returns the cursor lo the top line, leftmost posilion of Ihe video. See also HOME. 
Branches to Ihe machine-language subroutine at the specified address addr. 

Allows you Io define a new character for the video display to be used by your program. 


Allows you to deline Ihe background color to be used for the individual characters. 
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System Commodore 
PET 


CALL JOYSTK 
CALL SCREEN 


CALL SOUND 
CLOSE 

COLOR = п 
DATA 

DEF FN (nama) 
DEFINT 
DEFDBL 
DEFSNG 
DEFSTR 

DIM var(k) | " 


> € X 3 


DISPLAY 
DRAWTO 


DSP var 

END м 
ЕОҒ 

ERROR (mm) 

FOR...TO,..STEP, NEXT v 


GOSUB /inenum, RETURN м 


GOTO finenum “ 
GR 

GRAPHICS 

HLIN ... AT 


IF expr THEN linenum м 
IF expr THEN... ELSE 


IF expr GOSUB... RETURN 
IF expr GOTO 
IN (port) 


INPUT “та”, var 
INPUT#N, var 


LET var = expr м 
LPRINT “msg” or LPRINT var 
ON ERROR. GOTO /inenum 


ON expr GOSUB, RETURN | = 


ОМ expr GOTO /inenum м” 
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Apple Il 


HCOLOR = 


"m 
м 


IN#expr 


м“ 


RECALL 


Radio Shack | Atari 400,800 Exidy 
TRS-80 Sorcerer 


STICK 
SETCOLOR 


SOUND 


CALL HCHAR 


м“ ” 


Explanation 
Checks the joystick рогі for inpul. 


Allows you to select the background color of Ihe video. HCOLOR = exp lets you select the color to be used in hi-res (high-resolution) graphics 
mode in Apptesaft. 


Lets you define the sound oulpul to be used by your program. 

Closes device (tape, printer, etc) data file. 

Sets the color of the point for the next plot {in low-resolution graphics tor the Apple Il). 

Holds dala for access by a READ statement. 

Lets you define a single-line function, called by using FN and the function name. 

Defines as integer all variables beginning with the specified letter, letters, or range of letters. 

Defines as double-precision ftoaling-point all variables beginning with Ihe specified letter, letters, or range of letters. 
Defines as single-precision lloating-painl all variables beginning with the specified letler, letters, or range of letters. 
Detines as string variables all variables beginning with Ihe specilied letter, letters, or range of letters. 


АПоса:еѕ space in memory for a variable array with as many dimensions as numbers іп К, and with the specilied size per dimension. Apple 
Integer BASIC allows one-dimensional arrays only. 


Мау be used in place о! PRINT, or to specify Ihe format of dala stored on tape. DISPLAY specifies ASCII format. 


Draws a line from the last plotted poini to this position. HPLOT can also plot a single point in high-resolution graphics or a series of points 
connecled in sequence. 


Displays value of ine specified variable each time it changes. Available in Apple Integer BASIC only. 
Ends execution of program and returns to command mode. 

Writes End-ot-tile mark to a data file. 

Simulates the error specified by the number mm, to test ON ERROR GOTO routines. 


Creates an iterative loop, with optional step size specified. If no step size 15 given, a step ol 1 is used. Leaving a loop before it is linished will 
cause problems later, 


Branches lo the specified line number and conlinues program execution from that point until a RETURN is found. Execution then relurns to 
Ihe statement following the GOSUB command. 


Branches 1o the specified line number. 

Turns on low-resolulion graphics. НОА selects page 0 of high-resolution graphics, HGR2 selecls page 2. 

Turns on graphics mode. | 

Draws a horizontal line at the specified line number, ТІ lets you specily Ihe number and (уре of characters in the line. 


Tests an expression. If it is true, the statement following the THEN is executed before executing the next program line. If it is false, program 
execulion proceeds lo the next line. 


Same as above, except execution goes to the ELSE only il ihe argumenl is false. In either case, execution continues on the next program 
line. TI allows only line numbers alter THEN and ELSE 


Same as an IF... THEN, excepi а GOSUB is executed. 
lf the expression is true, then program execution proceeds directly to the specified line number and continues from there. 


Goes to the specified port and gets the value there. Both Ihe argument and the resull musl be in the range of O thru 255. IN# selecis 
specified motherboard slot for input, with 0 being the keyboard. 


Goes to keyboard and awails user input. An oplional message тау be printed to (he video display as a prompt. 


Inputs data [rom cassette. RECALL (for Applesofl only) reads data into single array. (Applesoft and Apple Integer BASIC have INPUT state- 
ment, too.) 


Assigns the argument to the specilied variable. 
Sends value of the variable specilied or a message contained within quotes to a printer. See also PRINT# for the РЕТ and TI. 


Error-trapping routine: if an error occurs within the program, then program execution goes 10 the specified line number and continues trom 
there. 


Evaluates expression; on the integer value of the expresssion, expr, transfers control to the exprth number after the word GOSUB. Returns 
to line after this line when RETURN is encountered. 


Same as above except contro! does not return to пехі line. 
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System Commodore Apple 11 Radio Shack | Atari 400,800 TI 99/4 
PET TRS-80 | 


OPEN 
OPTION BASE (x) 
PR£expr 


QUT portnum, val 


PADDLE 
PEEK 
POINT 
POP 
POKE loen, va! 
PRINT "msg" or PRINT var 
PRINT @ 

PRINT? 
PRINTUSING 
PTRIG 
READ var,var... 
RECALL 
REM 
RESET (x,y) 
RESTORE 


CALL GCHAR 


POSITION 


RESUME /inenum 
SET (x,v) 


” 


PLOT, HPLOT 


SPEED = expr 
STOP 
STORE 


TEXT 
UPDATE 

VLIN ... AT 
VTAB (x) 
WAIT А,В,С 


” 


CALL VCHAR 


String Functions 
ASC (string) 
CHR (code) 
FRE (X$) 
ІМКЕҮ% 
ЕРТ (string,n) 


CALL KEY 


LEN (string) 
MIDS (string, p.n) 
POS (strf.strZ,n) 
RIGHTS (string,n) 
STRS (expr) 
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Exidy 
Sorcerer 


Explanation 


Opens a device to either inpul or oulpul a data file. 


Sets Ihe lowest-allowable subscript of an array, x, to either 0 or 1. 


sends the specified value (05 valf < 255) to Ihe specitied !Ю port (0< portnum < 255). PRÉ selects motherboard slot (0 thru 7) lor output, 


where 0 = video monitor. 

Gets the value of Ihe paddie input. 

Returns the value slored in Ihe specified location. Atari and T) are restricted lo video localions only. 
Checks Ihe specified video location (graphic) and returns a 1 if il is on, returns a 0 otherwise. 

Removes the mosl recent addition Irom Ihe stack. 

Loads the specified value into Ihe specified location. Both numbers are decimal, and 0< val < 255. 
Sends Ihe message within the quotes or the value of the specilied variable(s) to the video display. 
Same as above, except printing begins al Ihe specified video location, 

Sends dala to the cassette drive. 

Prints according to the specified format. 

Returns a 0 if Ihe game-paddle pushbutlon is depressed. otherwise a 1 is relurned. STRIG is used for the joystick button. 
Assigns the values slored in ihe dala statements to the variables listed. 

Reads contents of a numeric array Irom casselte; available in Applesoft only. 

Remark indicator; computer does not execule anything following the REM (for the rest of thal line only). 
Turns off the graphics block al position (x, y). 


Resels the data pointer їо the first item in the first DATA line. Wilh Alari and ТІ, a line number may be specified, and Ihe pointer will be set 10 
Ihe lirst item of data in that line. 


In Applesolt only, resumes program execution from the error routine а! the specified line number, 


Turns on the graphics block (x,y). Apple Integer BASIC and Applesofl can plot low-resolution graphics with PLOT. Applesofi can also plot a 
high-resolution graphics point with HPLOT 


Determines speed at which characters are sent to the screen or other oulpul device (Applesoft only). 

Halls program execulion and returns to the READY prompt. 

Writes contents of a numeric array lo cassetle (Applesoft only) 

A print modifier: the vanabie or message is printed al Ihe specified column. 

Converts from graphics mode lo all-lex! mode. 

Allows an opened Ше to be bath read from tape and written to tape. changing values in the process. 
Draws a vertical line at the specified column. TI lets you specify number and type ol characters in the line. 
Moves the cursor x lines down Irom the top of the display screen. 


Temporarily halls program execution unlil certain conditions are met. 


Returns the ASCII value ol Ihe lirsl character of the string. 

Returns a one-character string defined by the value ol code, О= code «255. |1 a control code is specified, thal function is executed. 
Returns the amouni of memory available lor string-vanable storage. 

Scans the keyboard once and returns Ihe character pressed. If none of the keys are pressed during Ihe scan, returns a null. 

Returns n characters from Ihe specified string, starling at the lefl. 

Returns the length of the specified string. О for a null string. 

Returns a substring ol lenglh n, starting at position p in the specified string; Atari uses а subscripling procedure. 

Returns ihe starting posilion of substring s!r2 inside of string 5/77, beginning the scan al character position n in strt. 

Returns л characters Irom the specified string, staring at the right. 


Converts Ihe specilied numeric expression to a string. 
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System Commodore Apple 11 Radio Shack Atari 400,800 т! 99/4 Exidy 
PET TRS-80 


Sorcerer 

STRINGS (п,сһаг) ” 
VAL (string) “ “ “ t уе m 
VARPTR var и ADR 
BASIC Functions Commodore Apple 11 Radio Shack Atari 400,800 TI 99/4 Exidy 

PET ТН5-80 Sorcerer 
(Precision) 9 10 6 or 16 10 14 6 
АВ5 (ехрг) м v^ м” ” ы wl 
ATN (expr) ме vt wl м” ме v 
CINT (expr) wl 
CDBL (expr) " 
CLOG (expr) м” v^ 
CSNG (expr) м” 
COS (expr) и “ А и “ ” 
ERL (expr) “ 
ERR (expr) е 
EXP (expr) “ ” е ” ” “ 
FIX (expr) » 
FRE (expr) м ^ (also МЕМ) ме " 
INT (expr) y м v “ d v 
LOG (expr) “ е м м “ ме 
MOD (expr) м 
POS (expr) м” м” е м” 
RANDOMIZE RANDOM RANDOM м 
RND (0) ” RND "d "T RND(1) e 
HND (ехрг) ғ и 
SCAN (х,у) - 
SGN (expr) м м” м” м” м 
SIN (expr) м” м” “ м” 
SPC (expr) е 
5РС (лит) ” NULL м 
SOR {ехрг) p уе м” 
ТАМ (expr) м 
ТІ (expr) м” 
USR (X) vt ” ” v 
AND, OR, NOT ” ” ” 


Table 3: Availability of BASIC mathematical and other functions in six microcomputer families. 
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Explanation 


Returns a string of length л composed ol the specified character. 
Converis a string of numerals (eg: "68 7) to ils numeric value (eg: 68). 


Relurns the memory address where the name, value, and pointer of variable var are slored. 


Explanation 

The number of significant digils with which the compuler operates. The TRS-80 has double-precision (sixteen-digit) capability, bul all 
machine-supplied lunctions are truncated to six digits. 

Gives Ihe absolute value of the specified expression. 

Gives Ihe әгсізлделі in radians; Alari can be set up to use angular measures in degrees. 

Converts the expression into the largest integer not larger than the expression; — 32768 = expr < 32768. 
Converts the expression to double-precision (sixteen-digits). 

Relurns the base-10 (common) logarithm ol the specified expression; CLOG (0) will give an error, CLOG (1) = 0. 
Сопуеп the expression Io single-precision (six digils). 

Returns the cosine of Ihe expression, where expr is in radians. 

Returns the line number ol the current error. 

Relurns a value relaled to the current error. 

Returns the natural exponential (e =" = EXP (2expr)). 

Relurns the integer equivalent ol Ihe expression, truncated. 


Tells you lolal number of unused and unprotected bytes in memory. MEM does not include unused slring space. FRE(AS) will tell you amount 
of unused string space. 


Returns largesi integer not grealer than the expression (— 32768 = expr = 32768). 
Returns natural logarithm (base е) of the expression; the expression must be positive. 


Modulo arithmetic: returns remainder after lwo numbers are added/subtracted, allows for some division. Available in Apple Integer BASIC 
only, 


Returns a number indicating the current position of ihe cursor on a line: available in Applesoft only, 
Reseeds the random-number generator. 
Returns a pseudorandom number between .000001 and 999999; in Applesoft and Т! BASIC, RND(O) returns the last random number given. 


Returns a pseudorandom number between 1 and the value of Ihe expression (1 < expr = 32768). In Applesofl il expr< 0, then the same 
value is returned each time expr is used. 


Returns the color value at screen position (х,у); available in Integer BASIC only, 

Returns a — 1 if the expression is negative, О if it is 0, or + 1 il it is positive. 

Returns Ihe sine value of the expression; expr must be in radians. 

Returns Ihe number of skips specified in the argument. Range Os expr «255. SPC(O)= 256 skips. 
Prinis the specified number of spaces. 

Returns the square root of the specilied expression: exp; cannot be negative. 

Returns Ihe langent of Ihe expression, the expression must be in radians. 

Seis the real-time clock to the value specified. 


Passes Ihe value X lo a machine-language subroutine and executes subroutine. Address of the routine must already have been POKEd into 
memory. 


These three operators perlorm the given logical operations on numeric variables or expressions. (NOT works on a single number.) іп most 


cases, these operators work bil-by-bit on the numeric values expressed in binary. For exampie, 3 ОН 5 equals 7: 3 is binary 011,5 is binary 
101, and 7 (the result) is 111 (011 OR 101). 
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Programming Quickies 


Rotation Algorithm 


Samuel Bates, SPO 1263, Sewanee TN 37375 


Many unique and elegant designs can be produced 
using straight lines, Listing 1 shows a program for 
creating such designs. Using the "rotation" algorithm, 
curved patterns that appear to be three-dimensional will 
be produced. 

The main functions of the program (which is written in 
Hewlett-Packard HP 3000 BASIC) are POLY and 
ROTATE. When given information on the size and loca- 
tion of a polygon, POLY draws the figure and numbers 
the vertices. ROTATE takes a number of points and does 
the following: 


ФА small distance is measured along the line between the 
first two points. 


eThe same distance is measured between the second and 
third points, and a line is drawn between these points. 

e The first two steps are repeated until the program cycles 
back to the beginning point. 

e The program begins again, measuring along the lines of 
the new polygon just formed. 


Other functions in the program are JOIN, which draws 
a line between two points; MID, which takes the mid- 
point of two lines; PRINT, which prints the coordinates 
of a point; and POINT, which creates a point when given 
X and Y coordinates. TO, RECALL, and LIST are for 
creating and using specific routines. 

АП figures shown (1 thru 5) were drawn with a 
Hewlett-Packard 7202A plotter. Ш 


Listing 1: "Rotation" written in HP 3000 BASIC. The READ statements retrieve graphic parameters from the individual files shown 


with each figure. 


19 FILES є 

PA рім А5С72),В5(72)»ЕС30,21 

3 DIM ML 188,21,NCaQ 1, FSCL31)» RCO] 
48 IMAGE 40, х, 4р. "т" 

50 IMAGE 4240р» к, 40 

69 DEF FMECZD)SCECI*1»21)-ECI^2)12*2 
70  P$s"FLT"'" 

8@ Е=25 

9A Р:0 

184 PRINT "FILE МАМЕ”; 

119 [РИТ AS 

120 ASSIGN А%,1.5 

1324 ІР 5:3 THEN 100 

140 FRINT "BEGIN" 

150 PRINT ":%; 

182 ENTER 255, АЭ, А5 

178 PRINT 

IBBA  GOSUB 2240 

92 БОТО 150 

200 STOP 

210 DATA “POL T's *JOEN"'» "MI D's "ROTATE" 
220 DATA “PRINT. “POINT s "TO'', “RECALL” 
230 DATA “CLEAR: “LIST™, "QUIT" 
240  X9-1!1 

250 RESTORE 

260 FOR 0=1 TO x9 

270 READ BS 

230 IF ASCI»LENCB$»1:B5 THEN 320 
299) NEAT D 

380 FRENT "NONEXISTENT COMMAND" 
310 RETURN 

220 ГЕ O76 THEN 550 

320 L=LENC B$?) 

Зай В$='0123456799" 
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350 C=N2A 

360 FOR іг(ж2 TO LENCAS) 

370 ТЕ ASLI,IJs" " THEN 459 

530 FOR J=1 TO 16 

392 IF ASLI^,L32BSLJ» J]1 THEN 420 


4439 NEXT J 
4109 RETURN 
4209 — NsM*] 


430 RENIsJ- 1 

A440 NEXT I 

4580 х=й 

460 FOR J=1 ТОМ 

49  XzxX*R[J1I*18tf€N-.) 
4480 NEXT J 


490 С=С+1 
500 NCC)=% 
510 N=@ 


520 МАТ R=ZER 

953308 IF І <= LENC AL) THEN 448 

540 IF D»X9 THEN 580 

550  GOSUB D OF 599»,719$,799.340.,1090 
26A 6059Н D-5 OF 1418+1130+ 1270, 14468 
S72 GOSUB D-7 OF 1510. 200 

580 RETURN 

590 NCI @IENC 2) /£€2«S1NC23-14159 /^NE 122) 
608 МС31-М(53142» 141597180 

GLA  FRINT Р" 

6208 FOR [=P TO Ҹ(С11+Р 

6398 б= 1-Р еб. 29319 /NL11*NE 3] 

640 Mil*1»^115NL4]1*180«NC 2) *COS(G) 

658  MEI*1^»2)2NCS51*18094NE2 24 SINCG) 

650 PRINT USING *580i;MLCI*15^s1)»M(I* 1» 2) 
670 NEXT I 

680 FRINT Р5; "Т" 


Circle 254 on inquiry card. 


Programming Quickies 


What is a 


CLOCALPEEP? 


690 Р:ҒеМІ11%) 

1704 RETURN 

714 [F C/2"INT( C2) THEN 780 

720 PRINT РЕ; "и" 

138 FOR [=1 TO C STEF 2 

749 PRINT USING АӘІМІМСІЗ?, 11» МІМСІ), 21 
758 PRINT USING 501*4CNCI +17), 1.4 MENCI * 122] 
760 МЕХТІ 

770 PRINT PSE'T" 

730 RETURN 

730  PszP*| 

зай WM(P.113C€4CNEC215^ 1) *MCNC 11» 112 72 

Bld M(P,212tCMLNC2)»21*M( NC 114 21) 72 

RPA PRINT '"POLNT'"P''z"M[P11:4EP»21] 

439 RETURN 

840 FOP Ісі TOC 

Ң5Ә |ECLI»^1212MCNCII» 10) 

Яг8 ЕС!» 2):У(МС(13,21 

В79 МЕкТ I 

AHA ЕСІ»! ІсЕТ 1251) 

899 Е[1,2]=Е[ 1,2!) 

20 PRINT PHYL" 

910 FoR i=} TOC 

990 NCLIFFeL /SQRCF VEC LO +FNEC 2) 3 

930 ІР NOT }=«5 THEN 1972 

949 NEXT I 

958 FOR Ісі ТОС 

969  ECI»115ELI1»1)*NCI CELL + о 17 ЕС 1 ? 
97а ELC 2) = ЕС1 о) eNC lL 2*CEC I* 12]- ECI ^ 21) 
982 IF ІІ THEN 1218 

999 FRINT USING ӘШЕСІ» 11, EC I» 2) 

1420 GOTO 1420 

18912 PRINT USIVG 59: ЕСІ, Lis ECT» 2) 

13820 NEXT I 

1930  ECI»112ECI^ 11 

їдад ЕІГІ,21сЕСІ»,21 

19458 PRINT USING 5ӨРЕСІ, LI-ECE 22) 

1952 GOTO 714 

1372 PRINT Р; "Т" 


Another name for 

the ССВ-1І, which is: 

e à Clock 
hour, minute, second 

e à calendar 
day, day of week, B caram 
month, year 


; | vam құл ; 
e an audio alarm i 


ТТІШШ 


All on one board for your ШШ 


TRS-80 Model Il 


It includes a pacemaker battery which will 
give over 8 years of continuous timekeeping. 


From the folks who brought you the best 
CP/M® for the Model Il. 

$175 plus shipping 
Prepaid, COD, Mastercharge or Visa orders 
accepted. California residents add 6% 
sales tax. 


TRS-80 is a Irademark of Tandy Corp. 


РЕЗ CP/M Is а registered trademark of Digital Research Inc. 
СЖ PICKLES & TROUT 


Р.О. BOX 1206, GOLETA, CA 93116, (805) 967.9563 | 


Warning: Installation requires opening the Model |І, which may void its 
warranty. We suggest that you wait unli! Ihe warranty parod has expired 
before installing the CCE-II. 


SOFTWARE PROFESSIONALS 


Some of New England's fInesi companies rely heavily on E.P. 


1080 RET IRN Reardon Associates to assist them in finding software protes- 
|299 FOR Iz] ТОС sionals. pe of our clients pcr dient argen үз 
119@ PRINT "POLAT NCL J''z"mC4C61251)54 4C NCT 1,7] talenled software engineers w ә qualifications listed below: 
1119 NEXT I SR. SOFTWARE ENGINEER-PDP11 To 30K 
2d RETURN Lead technical role responsible for systems design, RSX-11M 
P operating systems knowledge is essential. Experience with net- 
1132 READ 471,1 working, /О drives, diagnostics or othar areas helpful. 
[s Te EVD "1 THEN 1120 DATA COMMUNICATIONS 
1152 READ ер , SYSTEM DESIGNER To 32K 
11580 IF BS54$A5L4) THEN 1150 Key spot for individual contributor in the Future Products group 
1172 PRINT “рӘРІТГАТЕ МАМЕ" of this leading mini computer vendor. Requires experience with 
1130 GOTO 1260 protocols, packet switching and SNA. BSEE or Gomp. Sci. 
IH necessary. Advanced dagree preferred. Excellent combination of 
1120 PRINȚ #33 ASC 41 tach. challenge and visiblllly. 
1248 PRINT "'»''j CAD/CAM To 28K 
1219 ENTER 255, 89, А5 Systems level software design or CAD/CAM applications ex- 
ІЗ>0 PRINT E jmd A m E pro AAT — 
a " anguage knowtadge required. Co. is rapidly growing leader in the 
1230 PRINT 61243 datign and installation of CAD/CAM systerns for electronic and 
1240 IF AS4'"E«D'" THEN 1200 manufacturing industries. 
1250 PRINT 61: END OPERATING SYSTEMS Та 28K 
1250 — RET'JRN Work with a small team In the design and development of new 
WAJA READ #1, | operating systems. Experience in large, multi-user operating 
1248  A$-AS(AI а virtual memory and sophisticated paging techniques is 
мос ыға,” Қызы PRODUCT SUPPORT To 28K 
1300 READ #1185 Provide technical support to Field Service, Sales, and Manufac- 
1312 IF НғгА% THEN 1358 turing in iha solution of software problems. vont hardwara 
13292 GoTo 13^0 background is essential аз is real-time assembly language өх- 
"T Ра ae parience. 
1330 PRINT “NOVEXI STENT ROUTINE To explore these, сг many other nd positions, please 
1348  SET!URN contaci Dan Maagher by calling (817) 320-2660 or mall your 
1334 READ #1545 гәзите io him (Іп complete confidence) at: 
1369 PRINT AS E $ á 
1370 IF A$s"END' THEN 1430 ke ‚4 w 
1330  GOSUB 243 IEZ ardon гос ?7ев 
1390 GOTO 1359 green ж ааа ре HERR rn e, gos 
lade RETURN 888 Washington Street, Dedham. Mass. 02026 (617) 329-2660 
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Programming Quickies 


SROTATE 17 18 19 1 8 B 
PLTL 


:POLY 9 200 0 5000 5000 


PEIL ;CLEAR 
РОТ 9 275 0 5000 5000 PLOT CLEARED 
PLTL (POLY 9 100 0 5000 5000 
JOWN 11 2 134 14 5 16^ 7 17? 8 19 1 PLTL 
PLTL :ROTATE 1987654 32 
‘ROTATE 11 12 13 4 3 2 PLTL 
PLTL “QUIT 
‘ROTATE 14 15 16 7 6 5 
РЕТ: DONE 
Listing 1 continued: 1550 READ 4)1A5 
1412 Р=Р+| 1570 PRINT " "раз 
14420 МСР, 1)=3С1) 1580 ІР AS£"END'" THEN 1569 
1430 МСР, 2)=ҹ( 2) 15223 РНІМІ 
1440 FRINT "POINT"P 1620 IF R THEN 1620 
1450 RETURN 1610 GOTO 1560 
1450 МАТ М= ЕЯ 15208 RETURN 
1474 МАТ VFEER 16538 R=] 
1430 Р=@ 1440 iF END 41 THEN 1490 
1499 PRINT “PLOT CLEARED" 16598 READ #1365 
1500 RETURN 1560 ІГР B$9*ASL5) THEN 18509 
1518 READ 41,1 1679 А$= 37 
1520 R= 1688 СОТО 3578 
1530 PRINT 1620 FRINT АЗ" NON-EXC STENT" 
1540 EF LENCAS?>4 THEN 1430 1720 RETURN 
1550 ІК END #1 THEN 1520 (7102 END 
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Programming Quickies 
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—- 4 ш [du HH 
~ єє e E & 


Programming Quickies 


Ж 
| ж 


ІІ 
мн “ик <//в 
о) e Ne» 
КӨШ MK D ө’ 
М ANO 
ERE 


EOW 


SZ 
222127 
SS 
анан: 
‘RECALL TESSE ROTATE 10 11 12 13 14 1 
POLY В 100 22 5000 5000 Р 
О 27 26 23 2 20 
POLY 8 100 22 5000 1585 
PLTL OTATE 28 29 30 3] 32 33 34 35 
POLY 00 22 29 T. 
ROTATE 45 4 4] 40 39 38 
POLY 100 22 ВА 5000 
L © 46 50 51 52 53 
POLY 8 100 22 6707 6707 PLTL 
PLTL ROTATE 63 62 61 60 59 58 57 56 
POLY 8 100 22 5000 8415 PLTL 


TL ROTATE 64 65 66 67 68 69 70 71 
POLY 8 100 22 3293 6707 PLTL 
PLTL ROTATE 81 80 79 78 77 76 75 74 
PLTL 
8 100 22 3293 3293 QUIT 
TATE 123465 6 7 8 DONE 


Programming Quickies 


LI onc 


b ашель дь рс айн ee шилт т-не БЕШ ee ee RR 
a 


Figure 5 


:BOTATE 165 4 3 2 
PLTL 


‘ROTATE 12 34 5 6 :POLY 6 400 0 5000 5000 
PLTL PLTL 

:POLY 6 410 0 3000 5000 :POLY 6 420 0 5000 5000 
РЕП. РЕТІ. 

‘POLY Б 430 0 5000 5000 :QUIT 

PLTL 

:POLY 6 300 О 3000 3000 DONE 

PLTL 


With UCSD Pascal* and FORTRAN 


UCSD p-System includes: operating system, editor, filer library, 
Z80 assembler and documentation. 


with Pascal $ 400 


with FORTRAN 450 
with Pascal and FORTRAN 600 


c= 


UCSD p-System* for the INTERTEC SUPERBRAIN™ 


ч. 

TL TE- 
LR 

зада 


NOESIS @ ХЕП) = MEARNS VISA/Master Card "e ^ 


615 Third Street, San Francisco, CA 94107 ‘UCSD p-System and UCSD Pascal are trademarks of the 
Regens of Ihe University of California 


Telephone: (415) 495-7440 “Trademark ol inieriec Data Systems 
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Programming Quickies 


Change Your GOTOs to 
FOR...NEXT Loops 


David Carew, Interactive Management Systems, 
3700 Galley Rd, Colorado Springs CO 80909 


In terms of computer architecture, virtually all current- 
ly available microprocessors are termed "stack-oriented" 
machines. Virtually all implementations of BASIC inter- 
preters on stack-oriented machines make use of a push- 
down stack to implement FOR . . . NEXT loops. Because 
of this, FOR . . . NEXT loops run much faster than loops 
implemented with a GOTO statement, GOTO state- 
ments involve some sort of line search; whereas 
FOR ... NEXT statements get their "traffic direction" 
directly from the stack. 

My purpose here is to demonstrate how you can gain 
the extra efficiency of FOR . . . NEXT loops for all the 
looping constructs you write in BASIC. 

Suppose you want to access a particular part of an in- 
ternal table of data items (in DATA statements). Perhaps 
you enter a string which you convert to a particular 
negative number, Later you wish to,find that negative 
number in your DATA table, knowing that the data- 
table items immediately following the matching "key" 
can be processed further to satisfy your requirements. 

Obviously, you'll wish to RESTORE the data-table 
pointer and loop through the table, READing and com- 
paring until you have a match. However, there can be no 
assumptions made in your BASIC program code as to 
how many READS it will take to get the match. How, 
then, can you implement such a loop using 
FOR ... NEXT construction? 

Two methods are shown in listings 1 and 2. Either of 
them will run in virtually any BASIC dialect, The simpler 
is shown in listing 1. 


Almost any BASIC that allows the user to STEP the 


Listing I: An example of using a FOR... NEXT loop to replace a 
GOTO statement. The technique shown in this listing works 
with versions of BASIC that allow STEP 0, including Radio 
Shack Level I and Level II BASIC. 


140 REM CALL READ LOOP SUBR: K - KEY ITEM 
150 GOSUB 500 


500 RESTORE 

510 FOR Т = 1 TO 2 STEP 0 
520 READ X 

530 IF X = K THEN I = 3 
540 NEXT I 

550 RETURN 
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loop-index variable will also allow you to STEP 0. A 
STEP 0 does not increment the index and results in an 
endless loop. To get out of this loop, test as shown in line 
530 of listing 1 and set the loop index high when you wish 
to exit the loop. This method will even run in Radio 
Shack's Level I BASIC. 

An alternative method, shown in listing 2, also uses 
manipulation of the loop index from within the loop. It 
may be implemented in those versions of BASIC which 
may not allow STEP 0. 

If you need more than 32,766 iterations of a loop, then 
you need this speed optimization, For the extreme case or 
for the purist who wants his endless loops really endless, 
the user could manipulate the index again by adding: 


515 IF I = 32765 THEN I = 1 


However, for short loops, the added processing overhead 
of the extra IF statement will cut much of the speed ad- 
vantage. 

Some may consider the manipulation of a FOR... 
NEXT loop index from within the loop a bit too devious 
for their taste, but I believe that, even without consider- 
ing speed advantages, such constructs are preferable to 
“backward СОТО” implementations. Modern struc- 
tured-programming techniques place emphasis on elimi- 
nation of GOTO statements. GOTO implementations re- 
quire more care to get up and running and are prone to go 
awry when later modification requires line-number 
changes. Tracking down and reworking GOTO refer- 
ences after a change has been made is tedious business, 
and the one you overlook is sure to generate a fine exam- 
ple of Murphy's Law. Using the method I have described, 
you no longer lack an alternative to "backward GOTO" 
loop implementations in BASIC. m 


Listing 2: An alternative method of replacing a СОТО state- 
ment with a FOR... NEXT loop. This method can be used in ver- 
sions of BASIC that do not allow STEP 0. 


140 КЕМ CALL READ LOOP SUBR: К = KEY ITEM 
150 GOSUB 500 


500 RESTORE 

510 FOR I = 1 TO 32766 

520 READ X 

530 IF X = К THEN I - 32767 
540 NEXT I 

550 RETURN 


Қ 
CS b 


ЖЕ, 
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FN 
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DISKETTE STORAGE SYSTEM 


TRS-80" PRODUCTS 


—— - 


Dien Бағам 
ПОМИ" НАН DECODIED 


«^ OTHER MYSTERIES 
fier fhr FTES 


TRS-80tT DISK AND OTHER MYSTERIES 
,. $19.95 

MICROSOFT ™ BASIC DECODED & OTHER 
MYSTERIES for the TRS-807T™ 


Products damaged in 
transit will be 
exchanged. 
Prices, Specifications, 
and Offerings subject 
to change without 


e, 


Сігсіз 281 on Inquiry card. 


$29.95 | 


MOST ORDERS 
SHIPPED 
WITHIN ONE 


TO PLACE ORDER 
1-800-321-3552 


for 8" disks. . . $29.95 


MTC brings you the ULTIMATE diskette 


storage system, at an affordable price. Star- 
ing 50 to 60 diskettes, this durable, smoke- 
colored acrylic unit provides easy access 
жи the use of index dividers and ad- 
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry- 
ing handle. 


PLASTIC LIBRARY CASES 


not shown) 
Ап economical form of storage for 10 to 15 
diskettes, and is suitable tor your bookshelf! 
Case opens into a vertical holder for easy ac- 
cess. 


‘RINGS’ & 
THINGS 


Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVERT 
forcing hub ring kit. 7-mil mylar rings іп- 
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. Refills 
available. 

HUB RING KIT for 54" diskettes .. $9.95 


Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes", cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces ín seconds 
without harming drives. 

HEAD CLEANING KIT for 5%" drives 

Ж” АЖ Зе осна ва жа... ӨТІМ 


PRICES ІМ EFFECT 
January 1, 1981 THRU 


CALL 
TOLL 


IN OHIO call (216)289-7500 (COLLECT) 


ЕТА TECHNGLOGES CORPORATIGN 


26111 Brush Avenue. Euclid, Ohio 44132 


rein- | 


WE ACCEPT 
“ VISA 
• MASTER CHARGE 


January 31, 1981 • СНЕС 


BUSINESS DAY « MONEY ORDERS 


1 coD. —— | 
FOR PRODUCT INFO 
1-800-321-3640 


META TECHNOLOGIES 


FOR YOUR DISK SYSTEM 


Single Sided, Single Density, Soft-Sectored 
5%-inch, (for TRS-80TM) Mini-flappy 


DISKETTES 
$2125. 


Meta Technologies strikes again . . . at 
the competition! These are factory 
fresh, absolutely first quality (no 
seconds!) mini-floppies. They are 
complete with envelopes, labels and 
write-protect tabs in а shrink- 
wrapped box. 


PLAIN JANE" 


DISKETTES 
The Beautiful Floppy 
with the Magnetic Personalityr« 


In 1980 alone, МТС has sold nearly a third 
of a million dollars worth of brand-name 
diskettes. If anyone knows quality, we do. 
And these are quality diskettes. The 
catch? They are in a plain white box. 
You're not paying for fancy printing, fancy 
labels or јапсу names on the packaging. 
We don't even put our own label on the 
package (labels cost money). Іп the last 
two months thousands of people have 
switched to this low-cost alternative. 
Trust us. 


PLAIN JANETM Diskettes $21.95 
VERBATIM brand Diskettes (box of 10) 


5'A-inch (for TRS-BOTM) 
MD52 $24.95 
3.95 


8-inch FLOPPIES 
Single- Density, FD34-1000 ... 529.95 
Double-Density, FD34-8000 .. $39.95 


CALL FOR INFORMATION ON 
OTHER TRS-80™ PRODUCTS 


» Add $2.50 for 
standard UPS 
shipping & handling 

- $2.00 EXTRA 

5 for C.O.D. 

* Ohio residents 
add 51: 9% sales tax. 


801114 | 

TRS BO is a TM of Tandy Corp 
PLAIN JANE 15 а TM of МТС 
&:1980 by Metatechnologies Corporation, Inc 
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What's New? 


Analog Interface 
Switching Modules 


ATEC Systems, POB 128, Mendon NY 
14505, (716) 924-3822, has introduced a 
series of switching modules that can be 
used as an analog interface between any 
microprocessor B-bit ИО l[inpuvoutput) 
port and the signals to be switched in 
automatic test equipment, instrumenta- 
tion, and controFsystem applications. In 
the matrix mode, any switch selected can 
be iatched or unlatched. in the multiplexer 
mode, only one switch сап бе closed аг 
any time. The latches are solid state, and 
the switches are sealed reed relays, with a 
life of more than 100 million operations. 
By selecting the required interface module, 
the complete matrix or multiplexer can be 
controlled from an &-bit KO part or from 
the IEEE-488 bus. The modules range in 
price from $80 to $100. Complete systerns 
can also be ordered. 


Circle 460 ол inquiry card. 


Cryptography КІ 

The Cryptographic Primer Kit educates 
computer users about cryptography, 
thereby enabling them to encode and pro- 
tect data against unauthorized access. An 
К5-232 interface board is included in the 
kit. The interface board functions at 300 
bps (bits per second) and contains the 
W/D20001F LS [large-scale integration} 
implementation of the National Bureau of 
Standards Data Encryption Standard. А 
Cryptographic Primer describes how the 
user can implement different cryp- 
tographies in software in conjunction 
with the board. It aiso provides examples 
for debugging software. An assembly and 
wiring manual includes wiring diagrams. 
assembiy and operating instructions. The 
kit is priced at $395 unassembled or $495 
assembled. Contact Western Digital, 3128 
Redhill Ave, Newport Beach CA 92663, 
[714] 557-3550. 


Circle 461 on inquiry card. 


MISCELLANEOUS 


$-100-Compatible, Bank-Selectable, 64 K-Byte 
Memory Board 


The DMB6400 is а 64 K-byte, bank- 
selectable, dynamic memory module from 
Measurement Systems & Controis, 867 N 
Main St. Orange СА 92668, |714) 
633-4460. It is compatible with Alpha 
Micro, Cromemco, North Star, MP/M, and 
most other 8-100 bus computers. it uses 
output port addressing for the bank select 
and is configured as four independent 
l6 К banks of memory. Any of the 256 


The CmC AIMT6 is а sixteen-channel 
A/D [analog-to-digital] converter designed 
for most microcomputers, including the 
PET, Apple ІІ, TRS-80, and КІМ. Тһе 
converter is connected through the com- 
puter's B-bit VO (input/outpur] port or 
through one of CmC's [Connecticut 
microcomputer) custom mterfaces. Each 
of the sixteen inputs is converted to an 
8-bit digital signal. The input voltage 
range for the АІМ16 is О to 5.12 V. with 
input voltage converted to з count be 


АІМІ6 A/D Converter 


possible VO [input/output] ports can be 
decoded. and eight banks of memory are 
possible for each port. Each bank can be 
turned on or off at system reset, and phan- 
tom can be used by any of the four banks. 
The board will run with all BOBO and 8085 
microprocessors at 3 MHz. It will also run 
with most ZBOAs and the Marin Chip 
М9900 microprocessor. 

Circle 463 on inquiry card. 


tween Q and 255. Resolution is 20 mV per 
count with accuracy at 0,5% + ! bit. 
Conversion time is less than 100 micro- 
seconds per channel. The converter has a 
suggested retail price of $179. Power sup- 
plies are available for $14.95 and 524,95, 
depending upon the required voltage. 
Contact Connecticut microComputer Inc, 
34 Del Mar От, Brookfield CT 06804, |203) 
775-4595. 


Circle 464 on inquiry card. 


Socket Wrap 


Identification 


The Socket Wrap-ID is used to identify 
pin numbers on wire-wrapping sockets. It 
consists of a socketsized plastic panel 
with numbered holes in the pin location, 
The Socket W'rap-ID is slipped onto the 
socket before wrapping. Users can write 
on it for identification of location, 
integrated-círcuit part number, or func- 
bon. it is available from О К Machine and 
Tool Corporation, 3455 Conner St, Bronx 
NY 10475, |212) 994-6600. 


Circle 462 on inquiry card, 
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Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is obtained from 
"new product" or "press release" copy sent by the promoters of new products. If 
in cur judgment the information might be af interest to the personal computing ex- 
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 


marketplace. The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "What's New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 


Сотритег 
Саггу!пд Cases 


A series of carrying cases for the Apple 1! 
and TRS-BO Model | computers have been 
introduced by Computer Case Company. 
5650 indian Mound Ct, Columbus OH 
43213. (614) 868-9464. These cases can 
hold the computer, disk drives, апа 
monitor іп a fully operational configur- 
ation. There 15 по need ro disconnect and 
reconnect cables each time the computer 
is moved. The hds have storage space for 
manuals, disks, papers, and other items. 
The computers and disk drives are held in 
position with security straps and cradled in 
foam rubber for protection. The cases are 
constructed of luggage material covered 
т vinyt with padded handles, protective 
pads, and steel skids. The APIOIS case 
holds the Apple with a single disk drive or 
a гаре recorder; it sells for 5109. A larger 


Screen-Management 
Transaction System 


The E-Code language provides screen- 
management capabilities to the VT-100 
video terminal. Designed to support four 
МТ-1005 and an LA-120 under the RT-1 1 
operating system, E-Code allows DEC 
(Digital Equipment Corporation] 14-11 
and PDP-11/03 applications to operate 
simultaneously in key-to-disk, data entry. 
data edit, and record-management func- 
tons. The features inciude a structured 
programming language, muititerminal 
support, virtual memory, and provisions 
for validaung operator input in character 
or block mode, Multifile capabilites allow 
independent data-file manipulation. from 
each attached terminal. The price is $850 
and the manual is $15. Contacr MCPC 
Systems, 2344 Nicollet Ave 5, Suite 220, 
Minneapolis MN 55404, |812) 870-384]. 
Circla 493 an inquiry card. 


What's New? 


case, the АРТО2О, selling for $119, holds 
the Apple and two disk drives. Тһе 
AP103M holds the Apple. two drives, and 
a 93-inch monitor. The RS201 case will 
hold the TRS-80 keyboard, the expansion 
unit, and up to two disk drives. This case 


Asynchronous- 
Synchronous Translator 


The AST [asynchrortous-synchronous 
translator) enables users to access large 
data bases and mainframes. The data base 
15 accessed by communicating under the 
Bisync protocol. The single circuit. board 
uülizes the 5809 microprocessor, control- 
ling advanced data-link protocol, with the 
controling firmware contained on 
EPROM {erasable programmable read- 
oniy memory). This card also enables the 
company and the user to apply the AST 
boards under other operating systems. 
Peripherals and microcomputers wil be 
able го access large data-processing 
centers, usually as а remote-job-entry Sta- 
поп. For more information, contact 505 
Technical Devices Ltd. РОВ 1998, Win- 
nipeg. Manitoba, Canada, R3C 3R3, (204) 
589-7507. 

Circla 494 on inquiry card. 


also has a power strip. Ir sells for 5109 
The R5202 case holds the monitor with 
additional space for a small printer. 
modem, or similar equipment. 


Circle 492 on inquiry card. 


TI-990 Software 


Synergisnc Systems, Cobble Hill Rd, East 
Thetford VT 05043, |802) 785-4121, has 
several software packages for the Texas 
Instruments [TI] TI-290 computer written 
т ТІ BASIC. Ма!-990 15 a matling-hst pro- 
gram that maintams up to 10,000 address- 
es per disk. Text-990 15 a text editor with 
screen-oriented rext-prepacation functions 
for documents of up to 400 lines. Index- 
990 15 a set of multkey mdexed-se- 
quential-access rounnes that provide ac- 
cess to any record in a file by up to five 
keys, and sequential access in key or re- 
verse-key order from any starting key. 
Forms-990 has funcnons and subpro- 
grams ro simplify the development of 
forms-onented input routines. The Seek- 
990 interactive data-base system for office 
personne! helps creare and maintain data 
bases by means of menu specifications. 
Circle 495 on inquiry card. 
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What's New? 


MISCELLANEOUS 


Microprocessor Training Course 


[IITTETITST 


" Му i 1 ҚТТ tr 
Wit 


The ВОВ5ААТ Microprocessor Training 
Unit includes a tested and assembled 
8085A microcomputer with і К bytes of 
programmable memory, a } K-byte PROM 
(programmable read-only memory}. a 
| K-byte EPROM {erasable programmable 
read-only memory). programmable NVO, 
keyboard, microprocessor card, display 
and operating systern, a 44-pin edge con- 
nector that allows configuration to any 
bus structure, an area on the processor 
card for wite-wrap design or user-defined 
interface circuitry, and а 20 mA asyn- 
chronous port. The software comes wth 


Backplane I/O 
Connectors with 
Up to 72 Contacts 


Мирас Corporation, 646 Summer St, 
Brockton MA 02402, (617] 588-61 10, has 
announced a family of plug-style connec- 
tors with 26, 36. 40. 52, and 72 contacts. 
They can be mounted onto backplanes, 
printed-circuit boards, ог wire-vwrappable 
panels. They are avaiable with straight or 


Asynchronous 


EPROM from RCA 


А 256-word by 8-bit static CMOS |сот- 
plementary metal-oxide semiconductor) 
EPROM, the COPIBUA2CD., has been de- 
veloped by RCA Solid State Division. 
Rt 202, Somerville NJ 08876. |201) 
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an instruction manual, a user's manual 
with programs. a 352-раде ВОВ5А cook- 
book that includes basic microprocessor 
concepts and actual designs of ап В085А 
microcomputer, an 8080/8085А soft- 
ware-design book with over 190 execut 
able program examples, an exammation 
of ail 244 instructions, plus an overview of 
assembly ianguage for the BOBO/BOBSA 
microprocessors. The Тғапта Unit is 
$299 95: a kit version 15 5249.95. Contact 
Рассот, 14905 NE 40th St, Redmond 
WA 98052, |206) 883-9200. 


Circia 486 on inquiry card. 


right-angle pins and have either printed- 
Circuit tails or wire-vevrappable pins. Mating 
connectors that mass-terminate to flat 
cable are also available. The contact 
material is phosphor bronze with gold- 
over-nickel plaurig. Prices in quantities of 
one to nine range from $3.43 each to 
$8.37 each. Prices for mating connectors 
range from $4.33 to $8.54 each. 


Circle 487 on inquiry card. 


685-6423. The device is useful in general- 
purpose asynchronous ROM {read-only 
memory) applicanons and will interface 
directly with the COPI802 microproces- 
sor. it has common data mputs and out 
puts. The 1OO-unit price 15 $38.70. 


Circle 488 on inquiry card. 


Dual 
Integrated-Clircuit 
Schottky Rectifiers 


Intended for center-tap rectification, 
these 30 A Schottky rectifiers are available 
as full-wave bridges in medium-power 
switching supplies. The MBR 3020CT, 
3035СТ, 3045СТ, and 50241 are single 
packages made up of two integrated cir- 
cuits. These 20, 35, and 45 V units have 
an operating junchon temperature of 150° 
C, with reverse voltages to 45 V. A built-in 
guard ring reduces junction stress and 
operates like a zener diode for transient 
protection. An extra layer of barrier metal 
acts as an interface berween a working 
bamer metal of chrome or plaunum and 
the nickel-gold ohmic contact metal, thus 
it virtually eliminates contamination and 
failure. Prices in 100- to 999-unit quantities 
range from $5.70 to 57. Contact Motorola 
Semiconductor Products Inc, POB 20912, 
Phoenix AZ 85036, (602) 244-4624. 
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Sixteen-Port 
Serial I/O Board 


Konan's sixreen-port asynchronous 
serial VO [(mpuvoutpur| board сап com- 
municate with peripherals on ail 5-100 bus 
systems, and also interconnects com- 
puters within networking systems. Omnr 
port can talk to sixteen peripherals with 
RS-232 interfaces and has sixteen select- 
able data rates. It also features sixteen 
asynchronous channels with full hand- 
shaking capabilites. Ommiport has a 
4-character buffer on each channel. in- 
Cluding the receive register. All operations, 
except the interrupt, are enabled with 
push-on jumpers, Omniport is compatible 
with all 5-100 bus specifications proposed 
by the IEEE [institute of Electrical and Elec- 
tronics Engineers}. The price for Cmruport 
is $800 in OEM [original equipment man- 
ufacturers) quanuties of two. Konan Cor- 
poration 15 located at 1448 N 27th Ave, 
Phoenix AZ 85009, |502) 269-2649. 
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Adapt for DG 


Data Financial Systems Inc has intro- 
duced the Adapt Software Package for use 
on ali DG (Data General) minicomputers. 
The package inciudes modules for Gener- 
al Ledger, Accounts Recervable, Accounts 
Payable, and Payroll Applications. These 
may be custom tailored by nontechnical 
personnel with іше knowledge of pro- 
gramming. utilizing the Adapt tool. Data 
Financial Systems Inc 15 located at 4350 E 
Camelback Rd, Phoemx AZ 85018, (607) 
959-9240. 

Circie 491 on inquiry card. 


What's New? 


It's Smooth Scrolling 
with Micro-Term 


Micro-Term inc, 1314 Hanley Industrial 
Ct. St Louis MO 63144, (314) 968-8151, 15 
offenng the ACT-5A and Mime-2A video 
terminals with а smooth-scrol! feature. 
This feature allows rhe operator to read 
data as it passes over the screen in one 
conunuous monon. This eliminates rhe 
jump scroll found in other terminals. Other 
features i the 5А-2А hne include a br 
direchonal printer port and edinng capa- 
bWües. іп addition, the Mime-2A willl 
emulate the DEC (Digita! Equipment Cor- 
poraton) VT-52, Hazelune 1500. апа 
Soroc 10120. The ACT-SA and the Mime- 
2A cost 5995 and $1045 respecovely. 
Circle 496 on inquiry card. 


Power Supply with 
200 W Peak Capacity 


The Model AC-130 is а 130 VW multi- 
Output, switched-mode power supply 
with a 200 W peak output capability. The 
supply is compatible with tne Boschert 
OL-130 unit. and has an input-voltage 
tolerance of 80 to 140 VAC and 160 to 
264 VAC. The unit also has an adjustable 
power-fail signal. The outputs аге +5 V 
+3% at 15А, 12V 425% at 4 A, 
—12 V x 596 at 2 A. and —5 V x 556 at 
| A. A 24V at 2А output can be 
sudsttuted for the —5 V output. The 
single-unt price 15 5340 from Conver Cor- 
poration, 10529 Bandley Dr, Cupertino 
CA 95014, (408| 255-0151. 
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Dithertizer Il 


The Dithertizer ! is a binary video- 
digitizer board for the Apple fl. The board 
ийге a video camera with external sync 
to load the video display of the Apple il. 
The device is designed as a frame grabber, 
ОМА-уре [direct memory address) digr 
tizer that requires one frame, or one- 
sixtieth of а second, to capture a binary 
image. Software 15 included to build 
dithered (pseudo gray scale via half tones) 
images fram muluple binary images and to 
capture image-mtensity contours using m- 
age subtraction, The software allows the 
user lo select and change the matrix size 
and view the effects on the manrtor, Users 
may also adjust the contrast and density 
of the mage with joysticks and adjust 
matrix size. The Dirbernzer M requires a 
video camera with an external sync. The 
price for the unit 15 $300. A package con- 
sisting of the Owhertuzer li and a Sanyo 
video camera is $650. Contact Computer 
Station, 12 Crossroads Piz, Granite City IL 
62040. (618] 452-1860. 
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PERIPHERALS 


Belden Introduces a Short-Haul Modem 


The Belden Model 9338 metallic- 
conductor B8it-Driver short-haul modem 
has been developed as part of an RS-232- 
compatible data-transmission system for 
in-house and in-plant applications. The 
9338 provides asynchronous simplex and 
duplex data transmission, ar speeds up to 
56 К bps (bits per second). The metallic- 
conductor unit i$ recommended for use in 
clean electrical environments. The oper- 


92 K-Bit Magnetic 
Bubble-Memory Kits 


The ТІВК090 and TIBKOO9! 92 K-bit 
magnetic bubble-memory kits provide 
engineers with the bubble memory and 
integrated circus required to lay out and 
assemble a 92 Kbt bubble-memory sys- 
tem. The 091 Kit contains the parts re- 
quired to construct one minimum memory 
system. The 090 kit contains ай the parts 
required to construct one modular-mem- 
огу unit [MMUJ. The MMU consists of all 


mun == — 


ашпа range extends from 1500 to 4500 
meters [5000 to 15.000 feet. An LED 
{ight-emitting diode] array on the front 
panel indicates system status and ards in 
diagnosis. The price of the Model 9338 15 
$195. Contact the Marketing Manager. 
Belden Corporation, 2000 S Batavia Ave. 
Geneva IL 60134, [31 2) 232-8900. 
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the parts in the 091 kit except the func- 
tion-Dtirming generator and controllers. The 
memory capability of the O91 kit can be 
expanded by assembling addiuonal 090 
kits and ubh2ing the timing generator and 
controller capabilites of the 091 kit. The 
ТІВКО9О kit costs 5151, and the TIBKO9I 
kit 15 priced at 5191, both in quantities of 
one to twenty-four. Contact Texas In- 
struments inc, Inquiry Answering Service, 
РОВ 225012, MĀ 308, Ann TIBKOSO. 
Dallas TX 75265. 

Circle 500 on inquiry card. 


340 


PERIPHERALS 


W'ord-Processing-Quality Video Terminal 


The W/P2000 wvard-processing-quatmy 
video terminal is available from Industrial 
Micro Systems Inc, 628 Eckhoff St, Orange 
СА 92668, |714) 978-6966. The ипк fea- 
tures an EPROM jerasable programmable 
read-only memory] character generator, 
special function keys, ап ІВМ Selectric 
keyboard layout, and a fifteen-key cursor- 
positioning and editing keypad on a re- 
movabie keyboard. Also included is a ten- 
key numerical keypad. The high-resoiu- 


Printer from DIP 


The DIP-81 dotmatix impact printer 
features 7 by 7 or 14 by 7 matrix printing, 
pius uppercase and lowercase character 
sets. The bidirectional printing speed is 
100 ¢ps [characters per second). and the 
DIP-81 uses ordinary bond paper in 
sheets, roll, or fanfold form. The printer 
has the full 96-characrer ASCH [American 
Standard Code for information Inter- 
change] ser, prinung both 40 and 80 char- 


January 1981 © BYTE Publications Inc 


tion video monitor utilizes a 9 by 13 dot 
matrix. The l24nch screen displays 25 
lines. The WP2000 also features normai 
and reverse video; blinking, underlined 
and highlighted fields; uppercase and 
lowercase Characters with descenders; 
2-раде memory; automatic self-test; pen 
interface; and printer port. 


Circle 482 on inquiry card. 


acters per line on standard-sized paper. 
Operator contro! includes power, select/ 
deselect, line feed, top of form, and sef- 
rest. A Centronics-compatible parallel in- 
terface 15 standard, and a serial RS-232 ог 
20 тА currenr-loop interface is optional. 
The printer costs 5499, For more informa- 
(юп, contact DIP Inc, 121 Beach St. 
Boston МА 02111, (617] 482-4214. 


Circle 4B5 on inquiry card. 


516-Megabyte 
Removable Disk Drive 


Century Data Systems inc, 1270 М 
Kraemer Blvd, ^nahem СА 92806, [714] 
632-7500, has introduced the Trident 
T-600/602 disk drives, offering 516 mega- 
bytes storage capacity. The price per unit 
in lots of 100 is under $12,000 and single- 
unit prices are around $15,500. The T-600 
is compatible with the Trident T-200 and 
Т-300 drives. The capacity in the T-600 
drive has been achieved by using nar- 
rower tracking heads that have increased 
output by 25% and resolution up to 5%, 
The servo surface has been rewritten to 
provide for 1349 cylinders. The ип 
mean time between failures 15 specified at 
4000 hours and calculated at 6000 hours, 
with a mean bme to repair of less than 
one hour. Standard features include dual- 
access operation and fixed or variable sec- 
toning. 
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High-Quality 
Cassette Tapes 


Marathon cassettes, made by Magnetic 
Information Systems, 415 Howe Аме, 
Shelton CT 06484, (203) 735-6477, have 
50% more storage capacity than other 
digital cassettes on the market. Each 
Marathon cassette contains 450 feet of a 
0.30-mil-thick  poiyester-fiim-base tape 
Tape quality and case tolerances exceed 
ANSI/ECMA/ISO specifications, Each tape 
is cerufied m the cassette to be 10096 error 
free. 

Circle 484 on inquiry card. 


Two Items for the Blind 


Total Talk and Speak Easy are micropro- 
cessor-based products that convert com- 
puter-transmitted data into synthetic 
speech. Total Talk is a computer terminal 
that converts data into full-vord synthetic 
speech. By transiating data into phonetic 
characters and feeding that data into a 
synthesizer, the blind can have direct ac- 
cess to information stored on computers. 
Tota! Talk switches from full word to 
spelled speech output. The speech rate 
(45 to 720 words per minute), pitch, tone, 
and volume are adjustable. The unit is 
based on the Hewlett-Packard 26214 ter- 
minal. It is priced at $5995, 

Speak Easy is a subset of Total Talk. It 
does not have the editing and cursor- 
control capabilities of Total Talk. Applica- 
tions include computer-aided instruction, 
instrument control, vocal feedback, and 
more. Speak Easy costs $4000 with 
RS-232 interface and IEEE-488-bus inter- 
face capabilities. For details, contact 
Maryland Computer Services Inc, 502 
Rock Spring Ave, Bel Air MD 21014, |301) 
879-3366. 
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OSM System 
Allows 128 Terminals 


OSM Computer Corporation. 2364 
Walsh Ave, Santa Clara CA 95051, |408) 
495-8910, has introduced а multeuser, 
multitasking microcomputer system called 
the OSM Model 6300. Each user has a 
microprocessor, memory, VO [input/out- 
pur) ports, and shares common disk 
storage of up ro 128 megabytes, usinq 


Single-Board 
Bubble-Memory System 


The RMS family of singie-board bubble- 
memory systems includes rhe controller, 
all electronics, and the bubbte-memory de- 
vices. The four modules with 32 K-byte- 
thru 256 K-byte-capacity systems interface 
with the Rockwell AIM-65 microcom- 
puter, System 65 development system, 
and the Motorola EXORciser and Micro- 
module family The average data rate for 
an accessed block is 22 К bytes per sec- 
ond. Depending upon block location, the 
access time ranges from 20 as (с 20 ms 
The RMS includes checksum-erray detec- 
uon, redundancy control, and power-fail 
memory-protect circuitry. Prices range 
from $1800 for a 32 K-byte system to 
55350 for a 256 K-byte system with a 
|-megabyte bubble-memory device. For 
information, contact Bubble Memory 
Products, Electronic Devices Division, 
Rockwell International, РОВ 3669 ЁС55, 
Апапет CA 92803. [714] 632-3729 
Circie 473 on inquiry card. 


SYSTEMS 


CP/M 2.2 and DPOS/2 operating systems. 
A service processor, consisting of а ZBOA 
microprocessor, programmable memory 
and WO. links the user processors to the 
disk drives and pnnter User hardware 
consists of the Z80 processors, 64 K bytes 
of memory, УО. and optional printers. The 
Model 6300 allows up to 128 user ter- 
minais with no console-response degrada- 
ran, because each user has his own 
microprocessor This can be helpful in 


6802 Single-Board 
Computer with 
2 K-Byte EPROM 


The Model SBC-02 computer from Star- 
Kits, РОВ 209, Mt Kisco NY 10549, is a 
singleboard computer that features a 
6802 processor with 128 bytes of pro- 
grammabie memory, 4 2 K-byte EPROM 
(erasable programmable read-only mem- 
ory], and paralel or senal VO. A wire- 
wrap area is provided for custom interfac- 


Single-Board 
6809 Computer 


The ADS 8809 S-100 single-board сот- 
puter features provisions for 2 K bytes of 
programmable memory, 4 to 14 К bytes of 
EPROM, RS-232 senai communication 
with selectable data rates, рагайеі 1/0 
ports, and simulated 8080-ype I/O. 
ADSMON, а 2 Круге monitor, allows 


word-processing environments and other 
apphcatons where console speed is 
сгіпса!. Тһе Model 6300 comes with two 
8-inch double-density floppy-disk. drives. 
Several hard-disk options are available. 
The complete system i5 available with the 
IBM 310) video terminai and Texas in- 
struments 820 RO or optional letter-quality 
ponter, The sinigle-user system 15 priced at 
$5195, 
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ing and expansion. The board costs $25 
with instructions, 575 for a parallel /О kit, 
or $150 when wired and rested. An ор- 
tional machine-level monitor сап be m- 
Stalled to provide program entry and соп- 
гоі. singie-stepping. breakpoints, апа 
other front-panel funcoons from a senal 
terminal. tt 15 supplied separately in an 
EPROM for $40 {included at no charge in 
the kit and wired verisons]. 
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users to. examine and change memory 
and registers, rest memory, Calculate rela- 
nve offsets, load and punch tape files. and 
more. The ADS 6809 is sold as a pnnted- 
arcuit board with a manuai for $69.95 
from Ackerman Digital Systems, 110 М 
York Rd. Suite 208, Elmhurst iL 60) 26, 
[312] 530-8992, 


Сігсіп 475 on inquiry card. 
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What's New? 


SOFTWARE 


Graftrax Graphics for the TX-80 Printer 


obs MM ' rai 
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Graftrax is a high-resolution  brt-plot 
graphics capability for the Epson TX-BO 
dot-matrix printer. Тһе bit-piot mode 
allows individual bit control of the print 
wires. Graftrax enables the printer to per- 
form programmable universal form-han- 
dling functions. The length of a line feed is 
software definable in 255 steps of 0.007 
inches each. The skip-over-perforation 
funcion allows the size of the print field to 
be adjusted from one һе to a full page. 


Apple ІІ Cassette Pascal 


Оупаѕой Pascal is а p-code implemen- 
tation of a Pascal subset intended for use 
with cassette-based microcomputer sys- 
tems that cannot support full-scale sys- 
terns such as UCSD Pascal. it includes the 
control structures of standard Pascal and 
supports integer, char, boolean, scalar. 
subrange. pointer, and array data types. А 
linkage to machinedanguage subroutines 
is also provided. The one-pass compiler 
produces a position-independent program 


TRS-80 Disk 
BASIC Compiler 


ACCEL2, a TRS-80 Disk BASIC compiler, 
is being marketed by Allen Gelder Soft- 
ware, POB 11721. Main Post Office, San 
Francisco CA 94101. The compiler pro- 
duces compact machine-code translations 
of selected Disk BASIC statements and 
functions in integer. single- and double- 
precision, and string variable types. Subset 
compilation minimizes output code expan- 
sion with httle loss of execution speed. Six 
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Graftrax counts the dors being printed in 
the high-density graphics mode 50 that 
Graftrax slows the printer down if a safe 
duty cycle is exceeded. Graftrax 15 built 
into а PROM [programmable readonly 
memory], For more information, contact 
Epson America lnc, 23844 Hawthorne 
Blvd. Torrance CA 90505, [213] 
378-2220. 
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that is run with a 2 K-byte interpreter. The 
package, including the compiler, inter- 
preter, and a line-oriented editor, requires 
8 K bytes of memory space and will run 
on a 16 K-byte Apple Il or Apple Il Plus. 
Support is provided for low- and high-re- 
soiunon graphics. This cassette system 
costs $50. For more details, contact Dr 
Allan Jost, c/o Dynasoft Systems Ltd, POB 
5], Windsor Juncuon, Nova Scotia, 
Canada, BON 2У0, |902) 861-2202. 
Circle 477 on inquiry card. 


diagnostic messages and a set of locai/ 
global Compilation options increase com- 
patibility with subject programs and соп- 
trol output code growth. The compie- 
time routines are self relocating and oc- 
cupy 5120 bytes; the run-time component 
takes 1 К bytes, making [he compilation 
process available to 16 K-byte non-disk- 
drive machines. ACCEL? comes on cas- 
sere tape with a manual for $88.95 
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TRS-80 Payroll 
System Uses TRSDOS 1.2 


PR is а payroll system for the ТК5-80 
Model II. It requires TRSDOS 1.2, а 132- 
column printer, a dual-disk drive. and 64 К 
bytes of memory. PR calculates the payroll 
for ай employees as rt maintains monthly, 
quarterty, and yearly totals for reporung 
purposes. It can produce paychecks, 941 
forms, W-2 forms, paycheck registers. 
monthly summaries, general-ledger trans- 
аспоп registers, employee file lists, and 
more. Priced at $129, PR comes with a 
manual, an installation guide, twelve pro- 
grams, and sample data files оп an &-inch 
floppy disk. Contacr Micro Archirect Inc. 
96 Dothan Sr. Armgron МА 02174, [61 7j 
643-4713. 
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TRS-80 Text Editor 


Textan is a text editor for the TRS-80 
using Level I BASIC, It 1s а machine-tan- 
guage editor requiring at ieast 16 К bytes 
of memory. it 15 a video editor designed to 
read tapes written in Level Il BASIC. Upon 
compleuon of the edit funcpon, it returns 
to BASIC with the program loaded. Textan 
includes 32 command functions and 26 
reserved-word keys. The command func- 
tions allow for top, bottom, and center of 
screen; end of and first of line; character, 
word, to end of Ime, and fine delete: pre- 
мои screen; automatic line numbering. 
ипе and character insert: and more. The 
reserved-word keys will automatically 
enter AND, GOSUB, CHRS, DIM, ELSE, 
FOR, GOTO, and most of the other com- 
mand words. Contact Southeastern Soft- 
ware, 512 Conway Ln, Birmingham AL 
35210. (205) 956-2 389. 


Circle 480 on inquiry card. 


Alpha Micro 
Computer FORTH 


FORTH 15 available on the Alpha Micro 
Microsystems AM-100 computer. Based 
on the model by FIG (FORTH Interest 
Group, AM-FORTH runs under the 
AMOS operating system and includes 
FORTH. an interface to the AMOS file 
structure, and a FORTH text editor. AM- 
FORTH has facihtes ro permit processing 
data using AMOS sequenual files. Memory 
i5 controlled so that the program uses only 
enough for tne dictionary with the ap- 
plication routines and file VO [mput/out- 
out} buffers, An AMS or STD format disk 15 
available with documentation. and the 
FORTH program for 540 Contact George 
Young. с/о Sierra Computer Company. 
617 Mark NE, Albuquerque NM 87123. 
{505] 296-8085. 
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OUR BUYERS ARE IN 


CONTACT WITH EVERY MAJOR 4. 


SUPPLIER AND O.E.M. 
BUY HERE AT 1000 PIECE 


Ji 
QUANTITY PRICES 


ALL MERCHANDISE 100% 
GUARANTEED! 15 DAY FULL 


CASH REFUND! 


JUST HOT STUFF 


POWER 
SUPPLIES 


' tI : 
Rs "bes! these prices | 
CER we wili be truly | 
fie amazed, OEM's | 


at 500 lot pay more 
than this. Call or write for full spec, sheets. 
DISK POWER SUPPLIES 
PRIAM -SHUGART — CENTURY —MICROPOLIS 
[+5у@9А ]-SV6.8A |.24у ФА JUS-384 — 183.00 | 
SHUGART — SIEMANS — МР! 55" 

[+5бу@ БА |М42У8 ga] [u$340 [33.50 | 
| [:5V €2A |*12V8 4A | — — |US-323 156.25 | 
SHUGART — SIEMANS — СОС 8" 
cV 81A |-5V6.5A |«24V & 1,5A | US-205 152.50 | 
бу 92A |-5v6.5A |У24У ӨЗА |US-206 |69.00. 
45-162 |84.00 


MV 1JA|-5VG LA [24V 8 2A. [05272 |5900 
:5V 62A. |,12/6 4A |-12V & 4A. | US-HTAA | 37.50 


TELEVIDEO 912C 


SOROC I0120— $675.00 
Televidea 912C— 665.00 
ADDS R-25 — 710.00 


Also have 920C, SOROC, 
HAZELTINE, atc. What 
we don't have is room on 
this page. Cali Toll Free 
800 number for prices. 


C-ITOH PRINTER 
$499.00 


Look closely at tha 

photo and sea other 

adds in this rag at 

$995.00. Perfect units, 

warranteed. Only 500 pcs. Sama story, 
manufacturerear had too many 


5-100 CARD EXTENDER 


$12.50 
(Gold Contacts) 


As long as there is a 

| price war, we will fight 
your battia, Compara 

at your loca! Dept, 

store and buy US MICRO. 


MEMOREX - VERBATIM - WABASH 


BASF FLOPPIES 


BOX OF 10 ONLY: . 
SOFT $2.65 ea. 
HARD 10 2.55 ea. 
HARD 16 2.65 га. 
SOFT 1D 3.25 ез, 
SOFT 2D 3.85 ea. 
SOFT 2DDS 5.00 ea. 


664 N. MICHIGAN AVE. * SUITE 1010 * CHICAGO, ILLINOIS 60611 


CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002) ж 8:00 a.m. to 6:30 p.m. 


TERMS: Prepayment — C.O.D. up to $100.00 — M/C, Visa 


Please allow personal check to clear before shipment. 


WRITE FOR FULL CATALOG! 


SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 


12 SLOT MOTHER 


Wa Һауа connactors and роуғаг 
supply too, Start your $ystam 
with quality componants, 
Terminated. 


CONNECTORS $3.50 en. 


$1-MOD (KIT) 


$239. оор | 


Complete S- 100 12 Slor Computer, Pie - 
systam power with regulated power for drives. 
Excailant for Subsystem or Hobby use, 

4 hours to build. (6 conn. irci,, less fans) 


EXPANDABLE RAM 
SEPECIALASPEDIBLN SPERA 


This is the best all 
around 64K board 
you can buy. If after 
you see it, you don't 
agree return for full 
refund, Bank Select 
by exténded address 


lines or І.О. 40H. * $389.00 A&T* 
32K STATIC (KIT) 


You have seen this 
wall known board 
around for yaars. We 
bought 500 of them 
and plan on cornering 
the market! Bank 
Select on axtended 
address lines. 


x AE 
AGP 
M 
Tha "first time this 
world popular CPU 
offered in Kit, 2 serial, 
3 parallel, СТС, EProm 


Z-BÜ at 4 mhz. Software 
buad rate, etc. (less Prom) $212.00 


DUAL DRIVE SUBSYSTEM 


$995.00 


if this looks like a Lobo 
Drive System, don't ъв 2 SHUGART 801R 
fooled, Just because it POWER SUPPLY 


looks like one, works like ane, smells like one, 
and tastes like ane (?] doesn't mean it has to 


cost like опе! 
FANS $14.95 ^" А 
` 
in the box fans. Not 3- 1/8" ТФ 
noisey bearing pullouts. 
4-5/8" 


These are brand new, 
Never again at these low prices! 


$388.00 
2-80 CPU (KIT) 


4116s 
200 NS 


Expansion 16K Dynamic 
RAMs for Apple, TRS-80 
S-100 systems. T.L., Mastek 
Intel, Call for manufacturer, 


DIP-80 


Nan't be mislead by this 
LOW price. This is a rug- 
ged 100% Duty Cycle 
7 by 7 Dot Matrix Printer. 
Brand new, factory warr, 
+ RS-232 ADD $65.00 
e TRACTOR FEED ADD $70.00 


One of the world's two 

most popular STATIC 

RAMS. Factory prime 200 NS 
tasted units, Sold in lots of & only, 


FUJITSU, НІТАСНІ, etc. 
$4.25 


250 NS 


TMS-4044 
MM-5257 
INTEL 2147 


Тһе other of the worid’s most popular STATIC 
RAMs. This ona is АҚ by 1 organization, Don't 


buy Gold, buy these, the price won't last! 


| 2716s 


$13.50 (450 NS) 
2708s $6.95 (450 NS) 


Remember when 271565 were $50.00 and hard 

to get? These units ara so beautiful it's hard to 

part with them. But we will, for a small price. 
Guarantesd! 


_ SHUGART DRIVE 
TENi 8” 851R $585.00 


8” 801R 
Women. 6295.00 


sales dropped, so we got'em. Fantastic buy, get 
tham while they last! Full warranty. 


514" MINI 
Now is the tima to 5265.00 
expand that Trash-80 


or Rotton Apple (no offense!) These go so fast. 
Quantities limited to those on hand, Hurry I 
Мо Junkers! Factory warranty, 


SHUGART / SIEMANS / MPI 


Manufacturer had 


What's New? 


Timeclok 


Timeclok/Biling is a time-management 
and billing program for businesses and 
professional offices chiefly concerned with 
projects or cases. К maintains client and 
overhead expenses by time and disburse- 
ment charges. Up to thirty employees can 
charge time and billing-rate units, such as 
per hour, per day. and miles traveled. One 
hundred work and overhead codes can 
be user-defined. The program can handle 
100 clients on a single floppy disk. Time- 
ciok generates reports on employee con- 
tribution, cash receipts, charges per client 
charges per case or project, and billing 
staternents. Reports can be assembled for 
a month or all months to date. Reports on 
individual clients, projects, and staff mem- 
bers can also be obtained. Client account- 
mg balances are maintained for fourteen 
months. Timeciok requires the North Star 
disk operating system, 48 К bytes of mem- 
огу, twin floppy-disk drives, a 24-line by 
ВО-сһагастег video terminal, and a 132- 
column printer. Contact Ladco Develop- 
ment Company Inc, POB 464, Olean NY 
14760, |716) 372-0168. 


Circle 465 on inquiry card. 


Enhanced NEWDOS/80 
for the TRS-80 Model | 


NEWDOS80 15 an enhancement of 
Apparat’s NEWDOS 2.1 disk operating 
systern for the TRS-80 Model І. NEWDOS/ 
80 can mix or match disk drives and sup- 
port tack counts from 18 thru 80. It con- 
tais new editing commands and an im- 
proved RENUMBER command, plus it can 
route data to displays and printers 
simultaneously. Also included are Super- 
гар/80. print spooling, and specifiable 
system options (SYSGEN). The price of 
NEW/DOS/80 on a floppy disk with docu- 
meniaton 15 $149 from Apparat Inc, 4401 
$ Tamarac Pky, Denver CO 80237, (303) 
741-1778. 


Circle 466 on inquiry card. 


FORTH for the 6502 


This version of FORTH is available for 
the 6502-based КІМ-І, ЗҮМ-І, AIM-65, 
and Apple I! microcomputers. This version 
of FORTH contains a Імні-т 6502 as- 
sembier, а text editor, and a cassette file- 
management system. Information on in- 
terfacing FORTH to a floppy disk is pro- 
vided, as well as several extensions to the 
language. 6502 FORTH sells for 590, 
which inciudes a manual, source listing, 
and the cassette contaming the object 
code. Contact Eric С Rehinke, Tech Ser- 
vices, 1067 Jadestone Ln, Corona CA 
91720, (714) 371-4548. 


Circle 467 on inquiry card. 
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SOFTW/ARE 


CP/M-B6 Operating System from Digital Research 


Digital Research, the originator of the 
CP/M operating system. has introduced 
СР/М-86 for Intel 8086/8088-based miero- 
computers. This 15 a single-user system. 
The file format of CP/M, release 2. has 
been retained. CP/M-86 can also function 


Monty Plays Monopoly 


The Ritam Corporation, Fairfield, lowa, 
has developed а "computrer-opponent 
program for the Apple li and the TRS-BO 
Mode! | Level 11 computers that plays 
Parker Brothers’ popular board game, Mo- 
nopoly. This program, called Monty Plays 
Monopoly. uses the standard Monopoly 
playing board and preces, and plays the 
game according to the official rules. 
Monty i$ an entertaining opponent be- 
cause he performs musical and graphics 


FORTH for OSI Systems 


This FORTH language. based on the 
FIG (FORTH Interest Group| model lan- 
guage, runs under OS!'s (Ohio Scientific"s) 
O565D-3.2 operating system. High-level 
FORTH disk-operating-system words are 
implemented in FORTH for full compatibili- 
[у with FiG-standard extensions. A line 
editor and a 6502 assembler are included. 
Also featured are a programmable-mern- 
Ory dump, video graphics, data-disk initial- 
izer, a sample machine-code routine. and 
d System disk optimizer. Minimal require- 


as a Slave node in a CP/NET network. For 
details, contact Digital Research. РОВ 579, 
80! Lighthouse Ave, Pacific Grove CA 
93950, |408) 649-3896. 


Сігсіе 468 оп inquiry card. 


diversions for you while waiting for his 
turn го play. When it is Monty's turn, he 
appears on the video screen and proceeds 
to wheel and deal as any other Monopoly 
player. The program is priced at $29.95 for 
[6 K-byte cassette systems and 534,95 for 
32 K-byte Roppy-disk systems. Monty 
Plays Monopoly is distributed бу Personal 
Software, 1330 Bordeaux Dr Sunnyvale 
CA 94086, (408} 745-7841. 


Circle 469 on Inquiry card. 


ments are 24 K bytes of programmable 
memory and one disk drive. The 5-inch 
floppy-disk version works on C2-4P and 
C4 models. The 8-inch version works on 
С2-ВР, СЕР, С2-ОЕМ. and C3 models. 
Superboard, СІР, and C2 versions will 
also be available. The program and man- 
ual are available from Consumer Com- 
puters, 8907 La Mesa Blvd. La Mesa CA 
92041, |714) 698-8088, for an miro- 
ductory prce of $59.95. 
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appie li plu 


With 48K of 
memory! 


9104200 


With the purchase of 
the APPLE if 
| select trom ihe below 
SPECIAL PRICING! 


applell/ apple Il plus} 


With 60K of 
memory! 


$1259? 


m Switch from"APPLESOFT 10 
“INTEGER BASIC" and back again. 


ш With DiscOperating System 
DOS 3.3 run PASCAL program 


without need fora PASCAL card. 
5100 MEMORY BOARD | 


Рунага Сла M9" 
| L'FIFroFRCA Са 57 


BASE2 PRINTER 
TO APPLE COMPUTER 


INTERFACE BOARD WITH CABLI 


Global Specialties 
Lagic Probes 


ASSEMBLED =F 
А TESTED ы 


(анат d anri тч ыз 


MICROPROCESSOR 

REAL-TIME Ф 745 
CLOCK/CALENDAR 
GENERAL DESCRIPTION 


ihe SELL? q o mgh тыры (ala C СУУ miae анма 


Мат ilitehes Surge Or Interference 


Thr PD 117 n the kem cont майыны bo s mr 
pus pr ditnbution problem. 


aJJ Cig tla (аула plam! ғы бй др» Jee быры ^ С nien row 10 
рет мін akhera d eti СУ deta о? SECONDS MUTE SD 
ин НА DAs OS үү [к Пай MONTE and "РАН Cuna ac 
Cm њ є спегодынф Dy й |а AAS Dec бен | au mim drei 
мыл тарадь Очат Purw [ums wor mudm ЇЇ; bt Fu PRICE ытыы 
map ұта ated Msn a талық) M) eet eed өсетін іл 
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ЕРНОМ5 
2708 «85 5.95 


Bina sss 1 |28 SN74122N 
Bl 0 5:55 хв 10.95 = KITCONTAINS ‚35 SN74136N 
2415160 2 716 тығ % “%80 — DIPSWITCHES .49 SN74141N 


$4500 $5500 


Description 
The RS -2320 Compatible Digi Түке ны 
Swich is иас {с wich rode 

Crede інің ай Doc ddkbesd. Ай 24 puma гё 
the connecior arg таласын with Pin Р weed 


27328 39.9 :99 MD SAM ED 29 SN74151N 


SINGLE 5vosT FOR nas ю 


ы 
= 
д 
ею 
- 


| 8М74157М 
SN7437N 29 SN74160N 
SN743BN 24 SN74161N 
SN7440M 22 SN74163N 
57 SN74164N 
7B 5М74165М 
78 SNTA17AN 
20 SNT7T4175M 
20 SNTA1BON -Т5 
ам N 


- 
^ 
г” 
- 
d 


RRKKRATARRERRRAGELRSESEES: 


POWER SUPPS. 


CONCORD — 
COmPUTER 
COMPONENT 

МӘДИ 1971 SOUTH STATE COLLEGE ANAHEIM, CA. 92806 
EUM e ano om e VISA MASTER CHAREE MINIMUM ORDER 510 00 


азоты T dt CHECA OR M 0 (7M) 931-0637 A00 51 SO FOR РЕТ 


NO COO We voc and sell over L2 000 tgessl vem conducts, CAL RES ADD 6% 


FRT. CHARGES 


ET ІН: 


Б 

м 

із 

ы 

к 
МӘ. лаш 
А44 


12" BLACK & WHITE 
LOW COST VIDEO 
MONITOR 


wi САТЕ FO-SITINE 
rn 


ы AS 


5-100 16K ADD-ON os 
BARE BOARD тиктик воо 


TIEF: macs 


10 Amp 400 Volts Isolated Tab 


ISAIO "е ITAIO 
95: 95: 


PLETE 80854 BASED 


MERO COMPUTER, 


22 ‚ә naim ARP 
гамы war ік FLAME АК PEROMM d UC ЕРҰКОМ à 
Prap аттыле |O Барраи тя иги? CPU can, 20 
та Атуасіутычыл ишы (uw Г etras and 
Одни adici tyren 

Өйкені Cookbo0A 262 caper Camp unu Inm ь 


баъс COPCÓDIE ир сш ш, 
буз ООБА. Зое 


1024 x 4 Static RAM 


300 nsec ...... $ 379 
200nsec ... 475 


im. 
Dees Boh і eam їр 
телүү өттүү БЫ 094 тығыс оғ. 
— Re At шш in | me a 
heresy Ic A ланылың 


PROBE PESCE So 
KIT 


17% 
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Look at this! 


Ohio Scientific 
Superboard Il 


е It's the first complete computer 
system оп a board. 

е Superboard Il uses the ultra 

| powerful 6502 Microprocessor 
* 8K Microsoft BASIC-in-ROM 

e AK static RAM on board, 
expandable to BK 

| 53-key keyboard, with upper 

and lower case. Plus user 
expandability. 

e Video interface and audio 
cassette interface. 


The Ohio Scientific Superboard II at 
$299 — in today's economy — has 
got to be the best buy by far. It will 
entertain you with spectacular 
pow made possible by its ultra 

igh resolution graphics and super 
fast BASIC. 16 will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
"immediate" mode allow you to 
salve complex problems without 
programming. 


The Superboard ІІ can be 
expanded economically, for business 
uses, or to remotely control your 
home appliances and security. Even 
communicate with other computers. 


Read what's been written 
about Superboard ПІ: 


“We heartily recommend Super- 
board 11 for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expandability.' 


—POPULAR ELECTRONICS, MARCH 1979 


“Тһе Superboard il is an excellent 
choice for the personal computer 
enthusiast on a budget." 


—BYTE, MAY 1979 
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HOT WINTER PRICES ON PERSONAL 
COMPUTERS AND COMPONENTS. 


Look at these easy hardware prices: 


610 Board For use with Superboard Il and Challenger 1P. 
BK static RAM. Expandable to 24K or 32K system total. 
oe ир to two mini-floppy disk drives. Requires + 5V 


amps. 5 298 
teem Disk Drive Includes Ohio Scientific's PICO DOS 
software and connector cable. Compatible with 610 
expander board. Requires + 12V @1.5 amps and +5V @ 
0.7 amps. [Power supply & cabinet not included. ) 299 
630 Board Contact us for important details. 229 
AC-3P 12" combination black and white TV/video monitor. 159 
4KP AK RAM chip set. 79 
PS-005 5V 4.5 amp power supply for Superboard ll. 35 
PS-003 12V power supply for mini-floppies. eg 
CS-600 Metal case for Superboard Ії, 610 and 630 board 
and two power supplies. (While stock lasts.) 49 
CS-900B Metal case for single floppy disk drive and power 
supply. (While stock lasts.] 49 
AC-12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, far 
use with 630 board. 175 
AC-17P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
with 630 board. 249 


C1P Sams C1P Service manual 
САР Sams САР Service manual 18 
СЗ Same Challenger ІІ manual 40 


Ohio Scientific and independent. suppliers offer hundreds of programs for the 
Superboard ІІ, in cassette and mini-floppy form. 


Еге! ht Policies uoo 5100 ог more are 
Pres. Gedare df төтелеп TER add 
$4. Ero D Ohio residents add 5 5% Sales Tax. 


Hours. Сай Monday thru e 
6:00 AM ta 5:00 PM E 
TOLL FREE: 7-800-387-5805 


Guaranteed Shipment 
Әл cet te Components. 
barones shpmen din айта 
out dere TA E cn 48 ho hours 
entities you 


To Order: or to 
order to your VIBA or 
Or write, including your check or money order, to the address listed below. 


t our free catalog CALL 4-800-321-5805 TOLL FREE. Charge your 
STER CHARGE account. Ohio residents cell: (216) 484-8047. 


CLEVELAND CONSUMER 
E! COMPUTERS & COMPONENTS 


P.O. Box 46627 
Cleveland, Ohio 44146 
gu L ШШ ШШ | пин кип — — ———— n oU шып кар 
I Order Form: £D MER ENTS TI NER- 
[ С Superboard 1 $299. D 630 Board $299. 

Г] 610 Board $298. О AC-3P 12" BAW Monitor $1589. 
/ 


ГІ Mini-Floppy Disk Drive $299. О С1Р Sams Manual $8. 
(Attach separate sheet for other items.) 


NAME 
Ш aopness: 
1 СІТУ: STATE: ZIP: 
=... . ————ÉÁÉ—ÉÉÁ—Á———ÉÉÉ 
1 Payment by: VISA MASTER CHARGE. MONEY ORDER __ 
i Credit Card Account # 
Expires Interbank #[Master Charge) 
1] TOTAL Gr CHARGED eu Н ENCLOSED $. [Ohio Residents add 5.5% Sales Tax) | 
АШ orders shipped msured UPS otherwise requested. FOS Cleveland, Ohaa. 
Кы a 2.22... at н, ишт== es ын bm 
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1858 Evergreen Street, Duarte, California 91010 Phane 213-357-5005 
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DIGITAL ELECTRONICS 


PRB1LOGIC PROBE PLS1 LOGIC PULSER 


PRB1 LOGIC PROBE $36.95 


е Compatible with all logic families 
e Visual indication of low, high and bad logic levels 
* Pulse stretching to 50 Msec 


PLS1 LOGIC PULSER $48.95 


• Superimposes 20pps pulse train onto circuit 
е No need to cut circuit trace 
е Automatic pulse polarity 


mu EM nbn WK7 INSERTION/EXTRACTION KIT $29.95 
атаа її * MOS safe 


\\\\@ М * includes EX1 & EX2 Extraction tools 
Рр е MOS 1416, MOS 2428, MOS 40 Extraction tools 
| * MDD1 1 channel dispenser $ 21.85 
е MDD5 5 channel dispenser B3.43 
е MDD10 10 channel dispenser 160.45 


е Dispenses 8-42 pin IC’s 
е Compatible with all IC саггуіпд tubes 
° Use with WK7 for MOS-safe IC Insertion 


WW1 WIRE WRAPPING KIT 


e BW2630 Power wrapping tool $19.85 
е BT30 #30 Bit 3.95 
е BC1 Batteries and charger 14.95 
е KIT#3 Precut wire kit 32.95 
е 10 ea. 14 ріп, 16 pin gold wrap sockets 11.00 
е Е207302 4.25" x 8.5” Glass epoxy board 3.95 
* 14 ID, 16 ID 20 IC wrap indentifiers 3.96 


TOTAL $90.01 
SALE PRICE $69.95 


= Write or call for 1980 catalog 
ORDERING INFORMATION: • IC Sockets 


е Orders under $25 includa $2 handling е Vector Board & Pins 
All prepaid — shipped UPS Ppd. 4 4 
я VI Ы. МСА Ор" charged sbipmihg. Ф Bishop Drafting Aids 


ә All prices pic through cover data. © 
4 Mont orders shipped same day. OK Tools 


• Byte must be mentioned to get sale price. Сігсіө 267 on Inquiry card. e RN IDC Crimp Connectors 


TOLL FREE ORDERING NUMBER 1-(800)-423-7144 


Circle 288 on inquiry card. 


BUILD YOUR OWN LOW COST 
MICRO-COMPUTER 


POWER SUPPLIES 


FOR S-100 BUS, FLOPPY DISCS, ETC. 


POWER TRANSFORMERS (wirH MOUNTING BRACKETS) 
ITEM USEDIN РАІ, WINDING SECONDARY WINDING OUTPUTS SIZE 
NO. KIT NO. TAPS 2х8 Vac 2x 14 Vac 2x24 Vac WxDxH 


OV, 110V, 120V 2х7.5А 2x2.5A 334" x 394" x JV" 
ОУ, 110V, 120V 2х 12.5A 2x3.5A 334" x 43" x 3g" 
OV, 110V, 120V 2x9A 2x2.5A 2x2.5A 34" x 434" x 3" 
ОУ, 110V, 120V 2x4A (28V, CT) 48V, CT, Q3A Э" x39s" x 3" 


POWER SUPPLY KITS (орем FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM USED FOR +8 Vdc -8 Vdc 4 16 Vdc - 16 Мас 428 Vde SIZEWxDxH UNIT PRICE 
KIT1 15 CARDS SOURCE 15А —<— | | 12" x 5" x 44" 


KIT2 SYSTEM SOURCE 25А — 3A — 12" x 5" x AX" 
KIT 3 DISC SYSTEM 15A 1A 2A AA 14" x 6" x 44" 


EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 


DISC DRIVE POWER SUPPLY "R3" Assy. в TESTED, OPEN FRAME, SIZE: 9"(W) x 6" (D) x 4X" tH 

SPECS: 45V @ 5A REGUL, OVP, -5V @ 1А REG., + 24V @ 5A REG., SHORTS PROTECT.OPTIONS: 1. REPLACE + 24V BY + 12V 
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD 100-8/200-8 DISK DRIVES & ROCKWELL AIM-65. 2. ADD + 12V @ 1А, $10.00 MORE. 
SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF $7,00 ІМ OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX ОЕМ WELCOME 


SUNNY INTERNATIONAL SHIPPING ADDRESS: = 


MAILING ADDRESS: 21294 S. V T 
шш PO. BOX 4296 (TRANSFORMERS MANUFACTURER) 221284 5. МЕНМОМТ АМЕ 


ШЕЕ TORRANCE, СА 90510 | (243) 328.2425 MON-SAT 9-6 


Disk Drive 


Subsystems 


FOF Apple, TRS-80, 5-100 
Based Computers 


Expansion and enhanced capabilities are key words in achieving ІШІ utilization of your computer system. Ол complete line of LOBO disk 
| drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth requirements. | 
All of our subsystems are complete, thoroughly-tested, 100% burned-in, and leature а 1 year 100% parts/lahor warranty. 


APPLE 5-100 BASED GENERAL 

inre. vela ҰНДЫ peste SR cable алй manual COMPUTERS MODELNO — DESCRIPTION 

8202CA Two 5А800 in cabinet wipower, ODC* Controller, cable and manual | MODEL HO — DESCRIPTION 8212 Two SA801 in cabinet 
5101CA Опе SASSO in cabinel w/power, DOC* Controller, cable and manual | 4101C SA400 in cabinet wipower 8212€ Two SA801 эп cabinet wipovrer 


5202CA Two SA850 in cabinet wipower, ПОС” Controller, cable and manual 8212C Two SAB01 in cabine! wipower | 5212 Two SA851 in cabinet 
* Double Density Controller 52120 Two SAB51 in cabine! wipower | 52120 Two 54851 «n cabinet w/power 


MODEL NO. — DESCRIPTION MODEL NO DESCRIPTION JR 


4101C SA400 in cabinet wipower С808 Cable lor TRS80 Enght-inch Floppy = 

610108 One ЅА800 іл cahinel wipower lor Mod. П LXBU Double density expansion inlerface | М М Е М TO R Y C О L 
6202C t Two 5А800 in cabinet w/power lor Mod. 1) RS232 Dual Serial Port Ophon 3 
cag? Cable lor Mod. 11 16K 16K Byte RAM lor LX80 (32KB тах) @ „Мей: 185, Santa Ynez,Ca., 93460 


C805 Cable lor TRS80 Minilloppy ҰТ05 4.0 Disk Operating System | (805) 688-8781 
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Immediate response to your orders (verbal or written). 


pall toll-free... (800) 421-0347 


ATARI 400 ТВ$-80* 


Personal computer. Come with computer All TRS-80 Compatible Hardware 


console, basic language cartridge, power and r 
|| plus supply, TV modulator, books, and manuals "ds —— e. Call us and tell us what 


Only $498. 
print wheels and thimbles 


ata ГІ Huge selection for Qume, aw 
NEC. Plastic or metal. fan 
Call 1-800-421-0347. f 


apple cards 


16K-Call 
е 32K-Call 
48K-Call 
toll free 
—À П 


Hi-Speed Serial Interface Cali 
| ' Communications Int 
5 here Everything that 400 has plus Basic | Parallel Printer dor ee 
Сай today and be the Language Cartridge. 16K memory [ex- Centronics Printer interface Сай 
first to have the most 1 andable to 48K). Only $798. 
powertul professional NS "ud $ i " ird ao à 


Integer Basic Firmware 


computer in its class! be % Bonus ВК Memory Module good till Applesoft ea 


12/31/80. 


ccom modor B ы Program Recorder. Only $68.95 


Call for latest price оп: Atari Expansion Memory. тоб. mim 
! apple 1! 
inventory control system 


The first truly professional system 
that can tackle up to 8,100 items, 
transaction register/audit trail, in- 
ventory status report, re-order 
report, keeps track of purchase 
orders automatically, will handle 
multiple departments or divisions, 
fast data retrieval. Minimum hard- 


NEC 
Spinwriter 


CBM 8000 
Business computer 
CBM 2001 
Business computer 
CBM 2001 

PET 

CBM 2022 
Printer 

CBM 2023 
Printer 
CBM2040 


Letter quality high speed printer, bi- 
directional, high resolution plot- 
ting, graphics. 

RO with Tractor Feed $2865. 
KSR with Tractor Feed $2995. 


Paper Tiger (1Р440) $949. 
With Graphics 


Dual Crive 4 
- ware requirements: Apple Il Plus Anadex DP9500 11449. 
нна “Қт ын with 48K, one disk drive and 80 DP8000 $849. 
CBM Volce Dual Drive column printer. Available also for Epson MX 80 $645. 


Synthesizer Floppy Disk the new DOS 3.3. 


dysan diskettes 
m | -6. от egi далы density 


e cm ca Pel apo. 4 „2 


$4.50 es. DATA SYSTEMS 


i | xd rend 
‚ 3740/10 зо! side/dbi den Smart Video Terminal. emee 
. 2 С | $6.95 ев | ои а. 
— 5" (Box of 5) 
104/1 soft sector, 
(3 Cromemco 107/1 10 sectors, 


10571 16 sectors $4.50 en. 


A professional microcomputer with 
tremendous expandable memory. 
Call Now 

Also Z-2H Hard Disk and Z2 Com- 
puter System. We carry all acces- 


FREE CATALOG Circle 270 on inquiry card. 
Get our free computer hardware. soft- 

ware, supply and accessory catalog We 
carry most everything for Apple. TRS 80. 
Vector, Atari. 


sories, hardware and software. 4. Ч Commodore. 16K RAM 
monitors Micromodem 100 Call. eal Дыш set ot a $39.95 | 

9" Black and white. Only $185. Micromodem ІІ Only $329. СКР 

Also available in Sanyo Pnces subyect to change without noüce In California Call (213) 3/1 -1660 


12" Black and white. Реге sew 2 weeks to cashvers 


қ checks and 4 weeks for personal 
15" Black and white. — cea aA EMG 


CALL US TOLL FREE handing Cal reagents please add 


FOR NEW ыы 6% Sales lax Samy no COD 
OF ACCESSORIES © U.S. and international dealer 
SOFTWARE кЮ-421- t. inquiries invited. 


"TRS-80 15 д trademark оѓ the Tandy CORO: Copyt ant 1980 MICRO Business World 


MICRO. 


BUSINESS WORLD 


15818 Hawthorne Bivd., 
Lawndale, CA 90260 


Circle 271 on inquiry card. 


E 


— CALIFORNIA COMPUTER SYSTEMS 


32K RAM BOARD ABT. 
.$579.85, 200 NSEC ......... 


450 NSEC ....... 
16K RAM AAT. 
450 NSEC .......$255.85, 
64K DYNAMIC ААТ. 
200 MOEG ............-.......................................-Э5ТӘ.Ән 
280 PROCESSOR ABT, ................................ $259.00 
DISC CONTROLLER ............................... — 


APPLE IEEE INSTRUMENTATION INTERFAGE 
KIT 7480. КК ................. — «275.00 


ARITHMETIC PROCESSOR FOR APPLE CERA. 


K *7IST"WYFSTYUTPRENEFEWVVtERVPTSWZWIVEZTWERSYVZUMTENWAZLEELAWAWNESEEENZdESS 5. 85 


$620.95 


200 NSEC ........$285.95 


APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. Kit $89.85 


APPLE кенине SERIAL INTERFACE 
7712A. КИ $89.95 


mda Ad d md Am 


ALL OTHER CCS PRODUCTS AVAILABLE 


E277 
PB-1 2708 & 2716 Programming Board wilh pro- 


visions for 4K or 8K EPROM. No external supplies 
required. Textool sockets. Kit $143.00 


CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on/rest Vector ue Parallel 
port with stalus. Kit ...$146.00 PCBD ..... 531.95 


VB-3 pum — BOARD. Graphics included. 
MHZ $379.95 


10-4 Two абы Ме, — wiih full handshaking 
20/60 та current loop: Two parallel 1/0 & 
$188.00 PCBD ...... $31.95 


VB-IC 64 x 16 video board, upper dem case Greek 
composite and parallel video — — 3-100, 
JG РЕР А .. $143.00 


CB-2 280 CPU BOARD. Kit 
AIO APPLE SERIAL/PARALLEL ................ $144.95 


ALL OTHER SSM PRODUCTS AVAILABLE 


W72C/ne МАМЕСО INC. 


MEM-3 32K STATIC RAM 2114 24 bit 

addressing ..... HERE. =; A: 
FDC-1 FLOPPY CONTROLLER BOARD will driva 
shugart, partek, remic 5” & 8" drives up ta B drives, 
on board PROM with power boot up, will operate 
with CPM™ (not included). PCBD wus 43,95 
FPB-1 Front Panel. IMSAI siza, hex displays. Byta, 
or instruction single step. PCBD  .......... $48.50 


QM-12 MOTHER BOARD, 13 slot, terminated, 5-100 
Lon Es RR. Вб 


ичо этш к EEE ORE она б-а He RR 


CPU-1 8080A Processor board 5-100 wilh 8 leva! 
vector interrupt. PCBD ....................... 


.-..-.6240.85 
ATC-1 Realtime clock board. Two independant in- 
terrupis. Sotware programmable. PCBD.......$25.95 
EPM-2 2708/2716 16K/32K EPROM CARD. 
NEED... ernst оа са с. 
QM-9 MOTHER 8OARD. Short Version of ОМ-12. 
ы. 1. ЖТА ТТ тте 
MEM-2 16K x8 Fully Buffered 2114 Board. 
Р ЫҢ — Are неген 


PTB-1 POWER SUPPLY AND TERMINATOR BOARD. | 


зз a ie nee ың SL | 
IOB-1 SERIAL AND PARALLEL INTERFACE. 
2 parallel. one serial and cassatie. 


$7.50 2114L 450 NSEC 
$25.95 21141 200 NSEC 


(415) 726-7593 
Р.О. Box 555 « El Granada, СА 34018 
Please send for IC, Xiator and Computer paris list 


$33.95 


JAN. SPECIAL SALE 
ON PREPAID ORDERS 


(Charge cards nol included on Іні offer) 


WAMECO PCBD SALE. 


MEM-2 EPM-2 ............ 6456, 025.95 
шара, ЙЫ sin ca eels. + oo ..$24.85 
PTB-1, RHTG-1 ........ ТРТ. г 
QMB-12 ..... $32.95 ОМВ-9 ..... $28.95 


MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
МЕМ-2 wilh MIKOS 27 16K ram 


with 12114 450 NSEC ................................ $229.95 
MEM-2 with MIKOS 713 16K ram 

with 12114 200 NSEC ............................... $249.95 
CPU-1 with MIKOS 72 8080A CPU ........... $99.95 


QM-12 with MIKOS 74 13 slot mother 

board . — $c 
RTC-1 with MIKOS #5 — time cick кла 565.95 
EMP-1 with MIKOS 410 4K 1702 less 

EPROMS „онь emisisn eme setepiasea В 48186 
EPM-2 with MIKOS #11 16-32K EPROMS 


of rage м ч ФР p Ue желет noram m 


lass EPROMS ............ ИМЕН 0000 
QM-9 with MIKOS. 212 g slol mother 

board ....... — 99985 
FPB-1 with MIKOS 414 ‘all parts 

lor fronl panel ..............................................%144.98 


MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK- 
ETS INCLUDED. 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE $50.00 WORTH OF LS TTL AND GET 
10% CREDIT TOWARD ADDITIONAL PURCHASES. 
PREPAID ORDERS ONLY. 


VISA or MASTERCHARGE. Send account number, interbank num- 
бег, expiration dale and sign your order. Approx. postage will 
be added. Check or maney order will be sent post paid in US 
(f you are mol a regular customer, please use charge, cashier's 
check or posta] money order. Otherwise there will bs a two- 
week delay for checks to cles. Самї. residents add 694 tar. 
Money back 30-day guarantee. We cannot accept relucned (C's 
that have been soldeced 10. Prices subject to change wilhout 
nolice, $10 minimum order. $1.50 service charge on orders 
less (һап $10.00, 


LEADER 


Instruments Corp 


Modal LBO-507 


20 MHz, TRIGGERED 
т Abe trace, aulornabe trigger for 
кел еміз ‚ bright daápiay. 

SoSec mae іш, 8 TO0mV.con ік 
ZüV!cm Vertical &enelrvity; 11 slept. 


COLOR BAR GENERATORS, BRIDGES, 


Completely Portable, Battery 
Operated TV Color eee 


NTSC Color Bar Pattern 


Ф WISE coo сән 


E Pegesfurt taf- kii or KOA ere бї es. att туыт (И 
4 p я ТОА, тағынан СУМ нағы Vr іт ұғылы 
е Mens ee ee а tll CUP ere peer — 10 мн шөлмі J баг 
hl Мыс pham afe ғары Bets вад 4 дана рамад à * 
самса ее ИЙИШ xim шў 4А 63 Өсі раму 2 Сорас pattern " 
€ 3 vera ber кый de рдей. eng ps Veto. w 
que Leah ақыны тот ага Ки Р ierra 


у Vader pt Быр aru BÉ putet ge ТУ uut 
сус 


© Карлдын аа Date DONE БП CUN? TUD Ca 


Oscilloscopes 


Model LBO-508A 


ғ 
20 MHz, DUAL ТНАСЕ 
в Add, subiraci modes on СН-1 5 CH-2 
lactate akty chackout for simullanecus 
риши, pm levels. distortion & noise 


= RF £ cna) аш ORO ғылы?» 


A Chet ioe dep бармын брыт 
* Baer? сштш 5 Ақа C сала T ГЫГА 


” 


= Bull m venatio 


H Ha oe s “аҙ 


Бағалы 


2 YEAR WARRANTY 


Model LBO-515B 


30 MHz, VARIABLE DELAYED 
SWEEP, DUAL TRACE 


Leh lo n Sec. [ш зет ай 


оя LCR Bridge 


Probes included on all scopes 


Model LBO-520A 


35 MHz, 

FIXED DELAY, OUAL TRACE 
и Qual iraco, 35 MHz bandwith 

e 5mV/cm Verbcal Sensibvity в 10.0 nx 


TESTERS. 


FM Multiplex Stereo 
Generator 


LI ME аза» 


Puig Áo ca didi ci quam 
"y Бый гуп on Мет pees =: Я 


6 соды; ағына “ігі ассы е 

лор кыйлыр, ^*^. мееын 

* Cosme mag алыл SPs LC А кока 

7 Панди атлаа крана | 
Ө етану геть альта а 


Order with Confidence and get the Fordham Advantage! 


Call for 


ош prices TOLL FREE 
(800) 645-9518 


in N.Y. State call (516) 752-0050 
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855 Conklin St. Farmingdale, М.Ү. 11735 


БҰҒЫ 5 Master Charge 
VISA а BankAmericard 
 |*9 VISA в COD 
іш Money Order 
и Check 
COD's extra 


Сігсіз 272 on Inquiry card. 


JBE A-D & D-A Converter сап be used 
with any system having parallel ports 
е interfaces with JBE Parallel VO Card 
* D-À conversion time — 5 из * A-D 
conversion time — 20 us * Uses JBE 
5V power supply + Parallel Inputs & 
outputs include 8 data bits, strobe 
lines & latches * Analog inputs & out- 
puts are medium impedance 0 Lo 5 volt 
range. 


79-287 ASSM. $79.95 
Bare Board $29.95 Kit $59.95 


6502 MICROCOMPUTER 


T 2 


This control computer has: * 1024 
bytes RAM (two 2114s) * 2048 bytes 
EPROM (2718) е Uses one 6522 VIA 
(comp. doc. Incl.) • Interfaces with JBE 
Solid State Switches & A-D & D-A Con- 
verter * Uses JBE 5V power supply 
s 2716 EPROM avallable separately 
(2716 can be programmed with an 
Appie ІІ & JBE EPROM Programmer & 
Parallel Interface) е 50 pin connector 
included in kit & assm, 
B0-153 

Bare Board $24.95 


ASSM. $110.95 
Kit $ 89.95 


а. = 


Your computer can contro! power to 
your printer, lights, stereo & any 
120VAC appliances up to 720 watts (6 
amps аі 120VAC). Input 3 to 15VDC 
* 2-14MA TTL compatible = Isolation 
— 1500У« Non zero crossing + Comes 
in 1 ог 4 channel version * Includes 
o for interfacing with Dimmer Con- 
trol. 


79-282-1 ASSM. $13.95 
Bare Board $6.95 Kit $10.95 

282-4 ASSM. $49.95 
Bare Board $24.95 Kit $39.95 


————— D „ш. ша шш 


] 80-146 


* Has run-stop, single 
Step switch е Has 18 


Z80 MICROCOMPUTER 


Һан uses à perre чан inn бды (KE | 
degens 
Lo з нз 


=. тет 
а! | 
i 4 
ШШ! 
HEBES || 
JBE is announcing a single board 
dedicated computer designed for con- 
tro! functions. Jt features: «А 280 


Microprocessor software compatible 
with the 2780, 8080 & 8085 


Microprocessors е Uses а 280 PIO chip 


for O which has 2 independent 8 bit 
bidirectional peripheral interface ports 
with handshake & dala transfer control 
s Uses опе 2716 EPROM (2K) & two 2114 
RAM memories (1K) * Single 5V power 
supply at 300MA req. * Clock frequency 
із 2M Hz, RC controlled + Board comes 
with complete doc. е 50 pin connector is 
included • 2716 EPROM avaltable 
separately. 
80-280 


Bare Board $29.95 Kit $119.95 


DIMMER CONTROL 


Th Id 
Шаг 
i жей а 


Іі» = 
Ime 


JBE Dimmer Control features: *4 
channels е 256 brightness levels е On- 
board power supply *Four 8 bit 


parallel input ports > Interfaces with | 


JBE Solid State Switch & Appie Il 
Parallel Interface. 


Bare Board $25.95 


eUse wall transformers for safety 


| * Protected against short circuit and 


thermal breakdown. 

5 VOLT POWER SUPPLY 
Rated at 5V 500MA е Operates JBE A-D 
& О-А Converter, 280 & 6502 Microcom- 
puters, 8085 & 8088 Microcomputers. 


B0-160 ASSM. $20.95 
Bare Board $8.95 Kit $16.95 
+12 VOLT POWER SUPPLY 
Rated at + 12V 120МА * Can be used as 
a single 24V power supply • Ideally 

Suited to OP-AMP experiments. 


80-161 ASSM. $22.95 
Bare Board $8.95 Kit $18.95 


6502 $9.95 


c address LEDs, 8 data 6522 $9.95 

"nmm: LEDs & 1 RDY LED 780 $9.95 

80-144 ASSM. $49.95 “АІ! lines are buf. ZBOPIO $9.95 
Bare Board $25.95 Kit $42.95 fered. 27165V $19.95 


ASSM. $129.95 


ASSM. $89.95 
Kit $79.95 


POWER SUPPLIES 


aT 8 , “ ‘ d к 
% | b а L [E _ - 
L ч D ‘= 
Р à “ + ‹ 
LU E 4 " = a 1 
Ф а қ 4 
М a п 


е interfaces printers, synthesizers, 
keyboards, JBE A-D & D-A Converter & 
Solid State Switches * Has handshak- 
ing logic, two 6522 VIAs & а 741574 for 
timing. inputs & outputs are TTL com- 
patible. 


79-295 ASSM. $69.95 
Bare Board $22.95 Kit $59.95 


[ 2716 EPROM PROGRAMMER 


JBE 2716 EPROM Pro- 
grammer was designed 
to program 5V 2716 
EPROMS « |i can also 
read 2716s. li Interfaces 
to the Apple 11 using 
JBE Parallel О Card & 
four ribbon cable con- 
п LEO indicates when 


P onus 
nectors • 


power is being applied io ihe EPROM 
• А textool zero insertion force socket 
is used for the EPROM • Comes with 
complete doc. for writing and reading 
in the Apple ІІ or Apple 11+ * Cables 
available separately. 


80-244 ASSM. $49.95 
Bare Board $24.95 Kit $39.95 


| BARE BOARDS 


APPLE 1 EXTENDER BOARD 
34%" x 2%". Price includes 50 pin 
Apple Connector. 


80-143 $12.95 
8085 3 CHIP SYSTEM 


State-of-the-art system using an 8085, 
8156 & elther an 8355 or 8755 


е Instruction set 100% upward com- 
patibie with 8080A. 
Bare Board $24.95 


B088 5 CHIP SYSTEM 
An 8086 family microcomputer system 
using an 8088 CPU, 8284, 8155, 8755A 
& an 8185, 
Bare Board 


CRT CONTROLLER 
This intelligent CRT Controller is 
based on an 8085A Microprocessor & 
an 8275 Integrated CRT Controller. it 
features: • 25 lines, 80 charactersiline 
е 5x7 dot matrix * Upper case only 
е Two 2716s * Serial Interface RS232 
& TTL * Baud rates of 110, 150, 300, 
BOO, 1200, 2400, 4800 & 9600 
+ Keyboard scanning system • Req’s. 
unencoded keyboard * Uses 45V & 
+ 12V power supplies. 
Bare Board 


$29.95 


$39.95 


50 pin connector $5.95 
STD. Dip Jumpers 
16 Pin, 2 ft. $4.25 


Pe JOHN BELL ENGINEERING 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING * Р.О. BOX 338 
DEPT. 4 • REDWOOD CITY, СА е ADD 6% SALES TAX IN CALIFORNIA » AOD 5% SHIPPING & HANDLING 
(415) 367-1137 
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Circle 274 on inquiry card. 
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/ gem 0) m 
| 
Yes! We supply IIMISAI products... 


NOTE: "Original" IMSA} parts were purchased at the closing business sale of IMSAI Manufacturing Corp. 
WW Components also distributes S-100 buss IMSA) compatible parts and boards. As supplies of "original" 
parts are exhausted, WW reserves the right to supply equivalent compatible parts not made by IMSAI. Ail 
items listed as "Assembled & Tested” have been assembled by WW Components and carry a 1 year warranty. 


1-8080 5-100 THE ORIGINAL IMSAI: Mainframe with blue cover, cardguides and hardware 
ENCLOSURE spaced for PS-28D Power Supply, up to 22 siat motherboard. 
Sheet Metal Kit Kit of all metal parts and hardware w/docs $95.00 
Thinker Toys WunderBuss20 for above w/o conn. $79.00 
MPU-B SBC Complete 8085 based CPU including: serial RS-232 port, parallel 1/0 port 
8085 CPU 3 MHz operation, 256 bytes memory, ROM monitor, 3 timers, and more. 
Assembled & Tested $250.00 
PS-28D Mounts in the 1-8080 enclosure, supplies *8V © 28A, +/- 16V © ЗА, kit includes 
Power Supply board, transformer, documentation, and all components. 
Parts Kit: KIT $95.50 
1-8015 Complete Тһе complete 8085 system, includes MPU-B, RAM 111, 10 slat terminated mother- 
System w/MPU-B board, PS-28D, and jump start front panel. A complete 64K system! 
Assembled & Tested $1250.00 
CP/M ® 2.2 NOW AVAILABLE - CP/M for the IMSA) floppy disk system. Version 2.2 is 
for IMSAI available for the DIO-C 8" controller. Others on request. Docs. incl. 
8" Diskette & Manuals $175.00 
Ask about dacumantation, repair service, firmware and software for your system. 


San Jose, California 95112 


(408) 295-7247 


1771 Junction Avenue 
(408) 295-7171 


VUV VVU 


TERMS: {1) PREPAID Send check or М.О. for merchandise amount only - we pay the shipping. 
(2) UPS COD or bankcard orders by phone or mail - shipping charges added. 
California Residents add 6.5% Sales Tax. 


WAMECO 


THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


Wwe MEM-3, 32K STATIC RAM BOARD 


WRITE FOR FLYER OR VISIT OURSTORE 


T 
А 
> 
S 
5 
» 
$ 
5 
: 
à 
S 
> 
= 


< {6 0 92 


component supply, inc. 


* 32K of 2114's # Bi-directional capability on data lines. 
(Board may be used as upper or lower 8 bits 
* Full 24 line address decoding. on a 16 bit bi-directional buss.) 


(Or bank select like the MEM-2) 
х Addressable in 8K boundary within the 64K 
3: Expandable in ІК increments. boundary selected. 
(Board disabled for unloaded RAM) 


% Kits less ВАМ................ $112.95. 
With 21141-4................ $475.95. 
With 21141-2,,...............%549,95. 
Bare Боатд................. $ 35.95. 


Available mid January. 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 
2-80 CPU BOARD WITH ROM, 8 PARALLEL PORT 170 BOARD. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 
MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 


(WINC ine 


WAMECO, INC., Р.О. BOX 877 е 455 PLAZA ALHAMBRA е EL GRANADA, СА 94018 е (415) 726-6378 
BYTE January 1981 Circle 275 on Inquiry card, 


aE цн 
c. from 


Pan American 
Electronics, Inc. 


a Radio Shaek 


AUTHORIZES SALES CENTER 


Model | 


We Have 

DISCOUNTS | 
FREE SHIPPING 

and a 

TOLL FREE ORDER NUMBER 
800/531-7466 


Texas and Principle Number 512/581-2765 
Telex Number 767339 

Department B 

1117 Conway 

Mission, Texas 78572 


| | лл. 
em “т 


Model Ill 


i | ы. 
"44%. Pocket =. 


wii Computer 7. 


Circle 276 on inquiry card. BYTE ]апшгу 1981 363 


MICRO COMPEQUIP DISCOUNTS & DEALER OVERSTOCKS 


Circle 277 on inquiry сага, 


Sell For Lis Price Micromation Dua) Memorex & disk drive 1467.00 Southwest Technical (SWTPC) 

Al Cybernetics Spaschboard 250 00 280.00 Micromation Dual Density disk controller Card 310.00 i МҒ.68 Dual 5" Floppy 
Anadex 40 Column Printer 641.00 855.00 MS Corp. Apple РН-40 Interface 87.00 " АС-30 Cassette Fit 
Basse 2 ВК Memory Board Assembled 21100 282.00 National Muluplex Digital Cassette Recorde: 150.00 ' Slide Controla 
Crag | M-100 Translator 122.00 199.95 Novation 1200 Baud Modem (4202T) 274.00 i loystick Ки 
Dayen — Cassette Interface 121.00 155.00 Oliver Audio Paper Таре Reader 81.00 ЕН-40 Proter Assembled 
Dajan — Cassette Interisce 88 00 120.00 Pickels & Trout ТУ Mod Ки for Hitachi 15.00 " Power Supply For CT-6 
Dynabyie 16K Dynamic Ham 229.00 485.00 Polymorphic Systems BK Ram 
Dynabyte Naked Tezminai 445.00 350.00 BK Assembled 289.00 н 2K Ram Expansion 
RCA Studio Il Video Game Wicartridges 110.00 110.00 Fan Mod Ки 26.00 ; BK Ram Kit 
Digal Systems Duk Control Card 399.00 600.00 BK Memory Board 225.00 y БВ00›2 Assembled 
Digital Systems Dua! 8" Single Density 4293.00 2732.00 Poly KBD 169.00 6800/2 System 
Dutrorics Poly 2.00 Upgrade Ки 123.00 169.95 BB13 2880.00 Graphies Terminal 
Dutronuecx Imsa: 2-80 Upgrade Ки 116.00 199.95 System 0 378.00 | Technical Design Labs (TDL-Xitan) 
Eclectic Corp. Suparchip tor Apple il 75 00 95.00 BB-Systam 2 | ; РО bosrd · 5МВ-П 
Үшіе шү Electrotuce Lid. букет 12 Kat y : | 321. Series К Memory Board 

Level 1 Chess Challenger 120 00 75 00 Sysiem 6 Fortran ТУ 5&er.37 

Level 3 Chess Challenger 170.00 175.00 Video Card Í ; Fertran IV Ser 41 

Level 4 Chacker Challanger 100 00 115 00 Processor Tech Xitan Alpha 1.5 

Level 2 Checker Challenger 40.00 40.00 Сон BD Assembled Е ; Хиал Alpha 1 
George Risk Inc. Fal Keyboard 17510 25000 Cuts BD Ки : , Kitan Alpha З 
Ҥашгыйск Speschlab S-100 Assembied 1956.00 29900 Parasol Р ; Xuan Alpha 1.5 
Ношгізін-я Spsechlab 5-100 Kit 162.00 224 98 BK Dynamic Bam i ; Video Board 
Imsa: CPU Board 125.00 175.00 16K Dynamec Ham , i Tarbell Electronics 
йты 2510 316.00 395.00 64K Dynamic Ram : 1 Саззейоә Interíace Ки 
icom Micro Peripherals S" Бик Drive 821.00 1095 00 Extended Basic Сааба i i Spooler &oliwara В” dukette 
Intertec Data Intertube Terminal 5654.00 874.00 SOL 20 W/O Memory . , Technico 
Kent Moore 8K НАМ 4S0NS 148.00 197 50 System 11 Ки | Super Stortar Assembled 
Kent Moore Alpha Display Module 90.25 107.00 Panasonic Montag í ; Super Siartes Kit 
Mountam Hardware Radio Shack TRS-80 Diak Drive ; Trace Elec. 32K ВАМ Board Assem 

AC Control Apple 132.00 189.00 TR5.80 16K Computes 
AC Remote 85.00 143.00 ТК5.80 Expansion Interlace 


"Rami дн те wo | eR Mar touc Bd. ваны ЭК. ALL ITEMS SOLD AS IS 
AC Control- Apple Kit 104.00 145.00 Solid State Music 16K Static Ham Board Ка К ' SHIPPED UPS OR US MAIL 
NO RETURNS / NO REPAIRS 


MICRO COMPEQUIP 
PHONE ORDERS: PO ROX [Ux VISA / MC / NAC 


(301) 261-1859 CROWNSVILLE, MD 21032 CHECKS ACCEPTED 


Dual Trace Oscilloscopa 
= HITACHI 30 MHz 
+ 


8080A 


MICRO- 
PROCESSOR Б” 


POWER SUPPLY 
5 Volt 3 Amp 


2708 


EPROM $999 
ә High-sanaitivity 1mV/div 


(емна 21141 |2716 


"wg | 9 Swetp-time magnifiar 


(10 times) (450 n5) $5 EPROM 51 1% 


Ф Z-axis input {intensity ($ Vol) 
modulation) 4 1 1 n ü 35° 
(200 n5) 


a | 9 Signal dalaylina 
АЯҢ, © Х.Ч oparation 


ww C Ө Trace Roistian 
— m $945. M" 


CRT 
CONTROLLER 
5037P $3520 


25 UP $25.00 100 up $1900 


| „16%» | 
DISCOUNT | 
COUPON | 


Bring this 6 (1 IN into one of our stores or 
mail to our Mail Order address shown below and il 
receive a 105 ФІГ NT | 


2- 80 STARTER 
SYSTEM 
j| The 280 Starter Kit by SD Бумата 


NES utas tha powerlut 280 micropracet- 
ДИЛАН sor as the haertofthe complete micro- 
B computer on a single bosed. Learn а 


m UNMATCHED RIIETE al 


жығы TO US e HIM DIMDTT KW. LUMP 2Ы am on purchases from this Ad of $100.00 or тоге. f 

t 7 step-by-step introduction to migro- 1 SAFITY ИТИКЕ © Там мал коня ” ТШШ ААТЫ INL EXEESS OF «а а 
computers with ә keyboard and display, sudio cusswtin inter- © EASES A CAPS W LIES © CAASES O CHESA LISS n POON MERS e u LLES Offer EAPIHES on JAnnnary г. 101851 | 
faca, PROM programme, мліге-итар sxpension ағаш, $- ТЫШ 20 ЭШЛЕ: тш га магз THAN 7 MATS н 
channel Counter Timar and ол Бома RAM and PROM. | ws-IE 50 зыт $5500 юп 3355 00 NAME 1 
Complete Opperstion and ingtruction Manual Included. 28 09 i 
Monita in ROM - AP PRODUCTS ADDRESS n 
27004 kit .... $340 38007 аввет/Т.. $450 No sem 921107 6 7995 city STATE Іі 
822102 124% $ 

SINGLE г 124.95 zie ‚ PHONE МО 


BOARD 923103 
PROM-100 кт Р 
PROM Programmar 


еч : 32K 
27014 kit .,.......98200 ї | Part Мо, ОРТ000-2 


SBC-100 ano 
COMPUTER KIT 


27003 ки sanna oea 3206 


И 
Coupons вссер тб onmby with luli nama and address filled in ) 


ee es a шегеле таша 
ы Еа SSE 


81205 

SD Systems SORCERER COMPUTER rent tawr 
VERSAFLOPPY | VDB-8024 EXPANDO RAM — Nt ae - CN utm Sued check of Money Orar to: PO Bur 27947. Coler Ce СА 00720 
FLEXIBLE DISK VIDEO » — ы Ж жат” ы" СЧЕТЕ: Саматып rendent add 5% salen tan Aieomum Odes. $1000 


j Sae om G TOAS Bey = Gariad gea Fin iiet (FO Aid $2.00 ір cin poslea and herding. tanier Charge аға) Viss wolcomed. 
Peste мәлін vim change cart 


resem ter 
fmarbanà пытшат ant exnwabon іше PHONE ORDERS (213) 641-4064 


MAIL ORDER TY 

MELDE | ORTLAND | SANTAANA | cuuven cir 
aset Сир СА SOD JO Ыышм һы Cà QI Саптан Елу Cà руу 
ІНІ) Hiii tree $87 Gaye уор зыр 


DRIVE Controller | DISPLAY BOARD 


27001 kit........9220 
38001 assam/T...5$5480 


Р ATLANTA SUNNYVALE 
27002 assem/T...$250 | 38013 asaem/T...5470 | АЙ4-Ол RAM Kit TR reme жа м4 | ММА? E1 arvan та 
38005 assem/T... 5335 22010 (vex, 8 devices) $168 KTM-3 CRY/TY Kybd Term 5340 мън 
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There's two things you 
cant afford to waste. 


These days, everyone is more conscious of the need to conserve time and money. That's 
why mail order shopping just naturally makes good sense. 


At Hobbyworld Electronics, the number one name in mail order electronics, we're proud 
to offer the widest selection of computer systems, software, and electronic components. 
Fast service, fair prices, and our exclusive 120 day warranty are your assurance of 
satisfaction every time you order. 


So give us a call, or write for your FREE Hobbyworld catalogue TODAY, because your 
time and money are too important to waste. 


HOBBYWORLD? 
ELECTRONICS,INC. 


маци" — — 


Notice Our Difference | 4 
| FREE Hobbyworld Catalogue | 
| | 

19511 Business Center Drive | Name | 

Northridge, California 91324 | нш | 
i | 

In United States: (800) 423-5387 ! “ly | 
In California: (800) 382-3651 and | State... 1. .. . .. Zip | 
|. J 


Local/Outside U.S.A. (213) 886-9200 
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BECKIAN ENTERPRISES ALL PRIME QUALITY — NEW PARTS ONLY 


SATISFACTION GUARANTEED. 


EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations: S/E Solder Eye . S/T Sold Tail: WAW Wire Wrap. 


РААТ 4 DESCRIPTION, Rew Sp. tpe, — 1024pes. 26pes. Up. |. 1587 CONTACT CENTER CONNECTORS. Т TYPE SUBMINIATURE CONNECTOAS. 
"| ч OA " А itr 3280 $3950. 02.1500 А ua] БЕ berase P i i3 ai QUANTITY 
(108 lmsailCrem. Зб. 1 1 | г , i j 
4090 — 50100 imss WW 2% ‚ За. i. | 15110 612 57 PEREGO. i { PART NUMBER DESCRIPTION. Не 192684 25.906. 
BAAMD: SULLINS: UL Rag. 15137 6112 SIT PET/NSC ) i i " 
(28885 501100 Solder Eye .140 1 Бабы. | 1505 68-54 Sgle Row i e 
120870 501100 $T esa 250 Stee. . 270 15270 10/20 SIE i : х 1100031 
120976 50/100 WW азы 250 420 15275 10703П j 
128486 501100 S/T Аан 140 348 15436 12/24 SIE PET 
| 329880 50/100 3T Cramem. — 250 3.86 15440 12/24 5/7 PET 
15446 — 12/24 S/T PET 
OTHER .126~ CONTACT CTA CONNECTORS: 15606 15/30 SIE СА Key 
12305 2204 3 Ne Ess .148 j 3.16 15510 15/30 SIT ORI Key 
12760 — 18472 SIT 418 i 15516 15/30 WIW URI Key 
12780 40 WAN 268 | Єй | 18/38 SE 
(8/38 S/T 
100” CONTACT CTA CONNECTORS: | 18/38 WW 
11/28 SE Wo ага. ' | 22/84 S/E KIM/VEC 
2850 SIETRSSO . | А 2244 S/T КІМІУЕС 
2440 SÆ ТИЗ 50 . | i 22184 WW KIM/VEC 
2540 WAN TRS 80 н . 25/50 ЗЕ 
2040 ST TAS 80 . | . i 25/50 S/T 
38/72 SIE Vector 4 4. 25/58 WW 
3872 WE Vector Б. 38/72 SE 
34/72 SIT Vector | | 3672 5Л 
38/72 WIW i 
36/72 5Л i 110043-4 
i r ' 43/06 S/T Met 0900 . j — 
4388 SECOSIIF — | 43/88 WIW Moi 6800 708 . 29418- 
43M SIT COSELE ] : 43106 S/T Ми 8800 20% 
4388 WW COSIELE | : 43116 SIE Mot 8800 — .149 
43/86 3/T COSELF 


ЖЕНЕ ДІЛІН. 
ЕНЕРІ 
ШОШ i 


— 


С. SOCKETS GOLO. COOLING FANS. TERMS: MINIMUM ORDER: 415.00 ADD $1.36 For 

WIWRAP 3 TURR санага та. Extra Quim. Handing & Shipping. Orders over $30.00 in the U.S.A. 

14 gin $8.40 м. 10.15 ә. $10.08 es. We Pay the Shipping. CALIF, RESIDENTS: Please Add 
Br 0.44 ea. | 017 м. 17.08 s. | 6% Sales Tax. 


NOTE: NO C.O.D. OR CREDIT CARD ORDERS WILL BE 
ACCEPTED. 


FIA A DUCTOR TIS vem — 14 700 SERIES. PHONE: 213-988-6196 BECKIAN ENTERPRI SES 
- | 


$0.00 ax. | MAIL ORDERS TO: Р.О. BOX #3089 
mm иш 0 -- SIMI VALLEY, CA 93063 


16K MEMORY EXPANSION KIT BYTE MEMORY 
ONLY 558 RELIMILE/CORT ER EFFECTIVE EXPANDABLE RAM FOR 
> 8502 AND 8000 SYSTEM—AIM BS-"KIM"STM^PET"S44-BUS 
FOR APPLE, TAS-60 KEYBOARD, ЕХЮҮ, а pA La! a WITH + ра EXPANSION 
AND ALL OTHER 16K DYNAMIC SYS- NN Y USING А RIGH LE CONN 
TEMS USING MK4118-3 OR EQUIVALENT porem MOUNTED ON THE BACK OF THE MEMORY 


DEVICES. « MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 


6800 S 44 BUS. 
«à zm rr = « CONNECTS TO РЕТ OR KIM USING AN ADAPTOR CABLE 
64K BYTE EXPANDABLE RAM a RELIABLE—DYNAMIC RAM WITH ON BOARD INVISIBLE 
1 YR. PARTS REPLACEMENT REFRESH—LOOKS LIKE STATIC MEMORY BUT AT 


DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED ТО OPERATE IN GUARANTEE LOWER COST AND A FRACTION OF THE POWER 


REQUIRED FOR STATIC BOARDS. 
NORTHSTAR, CROMEMCO. VECTOR GRAPHICS, QTY. DISCOUNTS AVAILABLE sw USES -5v ONLY. SUPPLIED FROM HOST COMPUTER 
SOL, AND OTHER 8080 ОА 2-80 BASED 5100 ' ' = Hg FULL DOCUMENTATION. ASSEMBLED AND TESTED 
SYSTEMS • 4MHZ 2-80 WITHNOWAITSTATES, , BÜARDS ARE GUARANTEED РОЙ ONE YEAR AND 
+ SELECTABLE AND OESELECTABLE IN ак PURCHASE PRICE 15 FULLY REFUNDABLE IF BOARD 15 
INCREMENTS ON 4K ADDRESS BOUNDARIES RETURNED UNCAMAGED WITHIN 14 DAYS. 
* LOW POWER—§ WATTS MAXIMUM ASSEMBLED WITH 32K RAM 5285.00 
* 200NSEC 4116 RAMS & — WITH 16K RAM $339 00 


* FULL DOCUMENTATION = TESTED — WITHOUT RAM CHIPS 7 {2790Й0 
* GUARANTEED FOR ONE YEAR AND ; wits BOARD ANG MAMAI oe — 
" WITH A 1090 

PURCHASE PRICE IS FULLY REFUNDABLE IF VISTA ¥-200 MIHI-FLÜPPY SYSTEM BARE BOARD & MANUAL 549.00 


BOARD 15 RETURNED UNDAMAGED WITHIN ж S100 DOUBLE DENSITY CONTROLLER 
14 DAYS ASSEMBLED / * 204 KBYTE CAPACITY FLOPPY DISK 
TESTED DRIVE WITH CASE & POWER SUPPLY 
VR aiti ж MODIFIED CPM OPERATING SYSTEM 
2ЖЯАМ. ............ .. WITH EXTENDED BASIC 
Bu commis en 5545.00 


еда 

COMPUTER DEVICES 
1230 W.COLLINS AVE. 
$100 MAINFRAME | e ге 
АИО CARD CAGE ; | ORANGE, CA 92668 


ж Wi SOLID FRONT PANEL .. $239.00 (714) 653 7280 | PET INTERFACE KIT—CONNECTS THE 32K RAM BOARD TO 

w Wi CUTOUTS FOR 2 Mia - FLOPPIES ... $239.00 Celt, ството piense add 8% sates Una, Maglercharge A AK ОН BK PET. CONTAINS. INTERFACE CABLE, BOARD 

* 30 AMP POWER SUPPLY & Vine accepted. Please allow 14 days lor checks to STANDOFFS POWER SUPPLY MODIFICATION KIT AND 
ы clear bank, Phone orderi welcome, Shipping charges COMPLETE INSTRUCTIONS. £49.00 


vill be added то a! ahigmente = 
| US PRICES ONLY 


Bate re 
ane T= 


(1174; ур 


ғ 
й ка 
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mi WILL NOT BEUNDERSOLD 


DISK DRIVES $314 16K MEMORY UPGRADE KITS te 565 $35 
40 track, 102K Bytes. Includes power Sup- 200 ns for TRS-80', Apple li, (specify): Jumpers $2.50 
ply and TRS-80* compatible silver aah NEC Spinwriter 


enclosure. Ready to plug-in and run ihe Letter Quality High Speed Printer 


pen il Жаа UP p i bret eee Includes TAS-80° interface software, quick 
change prinl fonts, 55 cps, bidirectional, 


same cabie. 90 day warranty. One year on high resolution plotting, graphing, propor- 


power supply. Available for 220 Vac tion 
қ al spacing: Н.О. $2395 
i te operation. External card edge po withTractorFeed $2575 KSA with Tracior Feed 52950 
FOR TRS-80" | C.ITOH Starwriter, 25 CPS, daisy wheel printer $1895 
ы ТОН Starwriter ll, 45 CPS, daisy wheel printer $2195 
CCI-100 5%", 40 Track (102K Bytes) for Model | 14 €! е 
CCI-280 ў BO Track our ы d acd жам Lelter quality printers. Use up to 15" paper. 1 year warranty on 
CCI-800 8” Drive for Model Н (У Meg Bytes) 5795 parts. 3 months on labor. Proportional spacing and bidirectional 
For Zenith Z89 printing. Same as VISTA МУЗОО. 
CCI-189 5'A", 40 Track (102K Bytes) add-on drive 95394 779 CENTRONICS TRACTOR FEED PRINTER 5969 
2-87 Dual 5%" add-on drive system $995 same as Radio Shack line printer I 
Maxell $30 BASF or Verbatim $24 n x 8 proportional and 7 x 8 mono spacing. 
а i Same as Radio Shack line printer IV 
8" double densily for Model Il (box of 10 
Б тусы ace rm a pw = na 730 CENTRONICS FRICTION & PIN FEED PRINTER $595 
Bi Ln cene Алаш ? x 7 matrix Same as Radio Shack line printer 1) 
DISK OPERATING SYSTEMS P1 CENTRONICS PRINTER Same as Radio Shack quick printer $269 
РАТСНРАК #4 by Percom Data $ 8.95 PAPER TIGER (ІР445) $699 
CP/M* for Modell. Zenith $145 * forModelll, Alios $169.00 (P440) Includes 2K buffer and graphics option $879 
NEWDOS Plus 40track $ 79.00 (IP460) Bidirectional, 160 cps, graphics and 2K buffer $1075 
NEWDOS 80 $135.00 ТІ-810 Faster than Radio Shack line printer IIl. Parallel and 
serial w/TRS-80* inlerlace software wiv + | case & paper tray $1589 
COMPLETE SYSTEMS Compressed print, vertical form control $1865 
ALTOS 64K, DD, 55, 2-Drive, 1MB АС5 8000-2 = $3395 OKIDATA Microline 80 Friction and pin feed $545 
APPLE 16K 5969 Tractor Feed, friction, and pin feed $645 
TRS.80^ Model Н-64К $3499 Microline 82 Bidirectional, friction and pin feed $745 
TRS-80* Model Ill - 16K $899 Microline 83 Bidirectional, 120 cps, uses up to 15" paper $1050 
TRS-80° Expansion Interlace $249 EATON LAC 7000 + 64 columns, plain paper $289 
ZENITH 789, 48K all-in-one computer $2440 ANADEX DP.9500/01 $1350 DP-8000 $795 
ZENITH Z19 $735 
TELEVIDEO 920C $748 ACCESSORIES 
ATARI 400 $48 АТАН! 800 $747 
APF қ 6 Only $ 95 Complete System he HEAD CLEANING DISKETTE: Cleans drive Read/Write head in 30 
MATTEL INTELLIVISION 6229 seconds. Specify 542” ог В”. $20 ea/$45 for 3 
FLOPPY SAVER: Protection for center holes of 5%” floppy disks. 
MONITORS W Video 100 $129 Installation tools and rings for 25 diskettes. $ 11.95 
ZENITH 13° Соіог $379 Re-orders of rings only $ 6.95 
SANYO 9"B&W VM4509 $155 EXTERNAL DATA SEPARATOR: Eliminales data separation prob- 
SANYO  12'"B&W DM5012 $210 lems (crc) improves reliability This plug in unit comes fully 
SANYO 12" Green Screen DM5112 a ee | deri 
SANYO 13^ Color DMC8013 $375 2-80 SOFTCARD: Your key to software expansion. The plug-in 2-80 
АРЕ O"B&WTVM-10 $139 Soficard transforms your Apple into a 2-80 while keeping all the 
benefils of the 6502. Comes with CP/M in two disk format, MBASIC 
TELECOMMUNICATIONS and GBASIC, full documentation and utility programs. $339 
LIVERMORE STAR MODEM 2-уеаг guarantee $145 - byte) THER e irs to TV : =e 
AT MODEM k Radio Shack Teleph Interi 1 148 қ ч 
bd nan д eoa h Тисо deo МЕС SPINWRITER THIMBLE 511.85 RIBBON $ 6.00 
CCS CARDS: Parallel or serial printer interface cards $115.00 
COMMUNICATIONS SOFTWARE AS232: For Radio Shack Interface. $ 84.00 


"que 4 ТН 5232: Teletype current loop output from cassette port $ 49.00 
CCITELNET VERSION 5: A communication package which — pisk.pRIVE EXTENDER CABLES: Fits all mini-disk drives. 


enables microcomputer users to communicate both with large $ 16.95 
mainirames and other microcomputers. Completely CP/M compali- six (6) PRONG ISOLATOR: ISO-2 $ 54.00 
ble. Multiple communication protocols supported. $149 AC FILTER/6 PRONG POWER STRIP $ 39.00 
INTELLIGENT TERMINAL SYSTEM ST-80 Ш: Enables a TRS-80* tọ DISK DRIVECABLES: = 2drive $29.00 4агме $ 35.00 
act as a dial-up terminal on any time sharing network, $139 Кес АА аи d 


PLASTIC DISKETTE HOLDER: For ring binder, holds 20 $ 8.00 


For last delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks 
require two to three weeks to clear, 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 


TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 


5 Dexter Row. Dept. BO1M Massachusetts Residents add 5% Sales Tax ж 
Charlestown, Massachusetts 02129 *TRS-80 is a Tandy Corporation Trademark [таме саар VISA’ 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) * Digital Research 
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Know The Reasons Why 
The FORCE-80 is your 
"Best Buy." 


FORCE-80 Tha computer protector 
* Power dropout protection 

+ Suppresses iransient voltages 

« Suppresses RFI 

е Disc protection 

e Factory warranty 

* Satislaclión guaranteed 

* Direct trom factory 


FORCE-80 


Only $121.50 plus $5.00 shipping & handiing 


Check, Mastercharge, Visa accepted 
(5% discount for cash) amm 

d қа 
No C.O.D.'s please анн 


P&S Electronics, Inc. 


4 Р.О. Box 23014 бері. В 
^ Nashville. TN 37202 


Allow 6&8 weeks for delivery 
Add 14 days for persona! checks. 
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ATARI , OWNERS 
SCREEN PRINT INTERFACE 


Coton hardcopy of ony screen image (graphics and / ar 
teat) on either с TRENDCOM 200 ar 105 440 Poper 
Туни printed. Simply cttoch the supplied por allel py inn 
cadis ond logd the soffwors from cossens (may be 
fronsterred In Disk). Obfoin.o "picture" of the screen 
оп your painter under direct (CTRL?) оғ progrom (Х10) 
control. Works in ol graphics / tox? modes 05 well os 
LPRINT ond LIST Рр: 


Only $ 4 39 


Parallel Printer Interface for the 

ATARI 400 / 800 

Connect МЮ controle jocks 384 works wilh BASIC / DOS / 

ASSEMBLER Three printer conneciorn avoilobie: 
ATARI 400 / BOO 

TRENDCOM 100 / 200 AdP-4 ABP-4 

CENTRONICS 730/737? ААР-2 АВР-2 

CENTRONICS 36 PIN* A4P.3 AGP-3 

СА soles odd 6% юх 

MC г VISA әссерей 569 5 

"fits ой сїн рога Cantrorecs plus Amader, Base 2 

Epson, Compan ong Microtek Order by port number, 

ATARI i$ 0 recognized Nodemork of ATARI, inc 


MACROTRONICS, inc. = 


1125 N Gotten Siale Alva. ! Suna б 
Turlock, CA 85380 (A) (208) 867-2888 | 634-4885 
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JOY. 6 


| THE ULTIMATE JOYSTICK INTERFACE 
FOR YOUR ТН5-80" 


JOY-6 is a Compieu 5 Channet, 9 B A to D Featunng: 


B 4 channek with vanabla ови Joysticks 
B 2 unbuflarad channals—ky game (ММ, sartori 
E pet ar rni pushbultens, TTL 


L ssnals 
B Sound celo ape ca adus anm ir 
18] rs manuatl—wrnie your own games! 
B Joypak-1 cassene - (Requires 16K level 2)—6 exciting 
Joysbck games wiih sound aflects, inctuding. 


SPECUL INTROBUCTORT ОНЕШ оа coweirre mre 2 ү. 
ЕТКЕ WITH АТРО Av СИЯҒА South v. USER S ЫАА Ц 
ASSEMBLED TESTED: READY TO PLAY Cony $99.95 


MEGA | нта am i: 

SYSTEMS mc. | соо otamo ue. vsa 
212 PARK LAME i|. ro" ig 

(UNG OF PRUSSIA ҒА 18408. | теё ай « a Tende Tad Саа 
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TWX-LINK 


TWX-LINK is а complete sofi- 
ware package which interfaces 
your Cromemco ог MP/M based 
multi-user computer to a Western 
Union TWX line. 


Using an FCO approved direct 
tonnect modem, TWX-LINK 
allows your computer to act as a 
TWX terminal for both incoming 
and outgoing messages. 


TWX-LINK constantly monitors 
your TWX line. [Incoming mes- 
Sages are automatically received, 
acknowledged, and written to 
disk storage. 


TWX. TELEX, MAILGRAMS. 
AND TELEGRAMS can all be 
created, edited, and seni fram 
your. computer by using TWX- 


Call, write, or TWX for more info; 
CAWTHON SCIENTIFIC GROUP 
24224 Michigan Avenue 
Dearborn, Michigan 48124 
PH: (313) 565-4000 
TWX: 810-221-1265 
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Instal lation 


Service 
of 
Computers 


incarperated 


4180 44th Steet S.E. 
Grand Rapida, Mt 49508 
(616) 698-8700 
Authorized Distributors For: 


JEPSAN, Group К Sales 
= PERSCI DISK REPAIR +» 
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— ZAPS — 
8080 - 8085 - Z80 
DEVELOPMENT SYSTEM 


Integrated Assembler Disassembler 
Editor Loader and file utilities. 
Full Intel and Zilog mnemonics. 

In BASIC and 780 machine language 
for fasi operation - 290 lines/minute 
assembly. Requires 280 processor, 


48K of memory and North Star mini- 
disc system. Specify single (rel 4.0) or 


double density (ral 5.100). 


SEND $100 FOR DISC AND 
INSTRUCTIONS 


(N.Y. State residents, add appropriate sales tax) 


CONENTROPY 
PO BOX 316 
YONKERS, N.Y. 10704 


2/16's 


5v EPROM 


$12 


ЕР Components IC Sockets 
6520 РА $4.50 16 Pin $14 
6522 MULT $5 50 24 Pin $20 
6502 CPU $650 40 Pin $34 


6 Digit Flourescent Display 
3 Term Reg T0220 Package 


Send for complete listing: 


G. Osborne Co. (415) 838-2585 
505 Mission РІ. 
San Ramon, СА 94583 
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INTERFACES FOR APPLE 
TEXCOM 


ENGINEERING ASSOCIATES 


"А5:232 Serial Interface — 5119.95 

1 15 Software selectae baud rales from 
50 10 19,200 baud. 

f Programmable interrupt control, word 
length, number of stop bits and parity 
select. 

1 256 Sytra of onboard PROM for driver 
routines. 

/ Will interface to most NS-232 
compatible prinlers, modems, etc. 


"Dual Parallel Inierface — 1109.95 

f Two B bit parallel poris 

і Two 16 bit programmable Iniecval 
timers 

! One serial pori 

f Programmable interrupt control 

t 256 Bytes of onboard PROM [or driver 
routines 


* 18 Ch А-В Converter — $149.95 
"Custom Interfaces nnd өзі Іі аге avallabic. 


These are professional! quality boards with gold. 
plated connectors gru are pe ditas hui. tested and 
documented. 


Та order, em check or MC to: 
0. 72. Houston, TX. 77013 
Phone: "Ten 458. 2720 
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MEMOREX 
Floppy Discs 


Lowest prices WE WILL NOT 
BE UNDERSOLD" Buy any 
quantity 1-1000. Visa Mastercharge 
accepted. Call free (800}235-4 137 
for prices and information All 
orders sent postage paid 


PACIFIC 
EXCHANGES 
100 Footh:l! Blud 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 543-1037 ) 
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Р.0. Box 4430Х 
Santa Clara, СА 95054 


Will calls: 2322 Walsh Ave. 


ELECTRONICS (408) 988-1640 TWX 910-338-2139 
Same day shipment. Firs! Еп? parts only. Factory tested. 


Guaranteed monay tack. Quality IC's and other compo- 
INTEGRATED CIRCUITS nents al factory prices. 
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PROM Eraser 
assembled. 25 PROM capacity $37.59 

{wiih timer 369.50). 6 PROM capacity OSHA’ 
UL version $69.50 (with timer $94.50). 


280 Microcomputer 
16 bit VO, 2 MHz clock, 2K 


space. 
‚50. Full Kit $89.00. Миа £20.00. Power 
ply КИ 525.00. Tiny Basic $30.00 


NiCad A Fixer/Charger Kit 

Opens shorted cells that won't hold a charge 
and than charges them up. afl in спа kit w/full 
parts and instructions. $7.25 


Rockwell AIM 65 Computer 

6502 based single board with full ASCA keyboard 
and 20 column thenal printer. 20 char. alghanu- 
тегіс display, ROM monitor, fully expandable, 
Y 4K version $450.00. x Assembler 


58-100 Computer Boards 
BK Static God Econo JA КИ 149.00 

ТЕК Stanc Godbout Econo XIV КИ 269.00 
24K Static Godbout Econo XX-24 Kit 414.00 with power supply $499. 00. Molded plastic 
32K Static Godbout Econo XX-32 Kit 537.00 enclosure to fit both AIMES and power supply 
16K Dynamic RAM КИ 289 00 $47.50. Special Package Price: 4K AIM, BK Basic, 
32K Dynamic RAM Kil 328.00 power supply, cabinet $599.00 

| 64K Dynamic RAM Kil 399.00 AIMBS/KIM/VIM/Super ЕН 44 pin expansion 
Video Interface Kit 39.00 board; З female and 1 male bus. Boand plus 3 


connectors $22.95. 


60 Hz Crysial Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 


Modem Kit $60.00 


Ste of hea. ong. answer. No тшш eo: Hl Comet TV step gt дону mar ate 
sary. 103 compatible 300 baud. Inexpensive ЁШ strecting usage. Comp. lat witull instruc 


acousie coupler plans induded. Bd. only $17.00, 
LAC 7000+ Printer $339.00 
4420 column dot matrix impact, std. paper. 
Interface all personal computers. 

64/40/32/20 version $405.00. Optional cables 
ауанына. 


LAC 7000 printer Intertuce cable for Super 
with saftware $26.00 


Multi-volt Computer Power Supply 
1By md 5 amp. — 
Samp, 12v .5 amp. - 1 прїюп. ху, xd2v 


and all hardware $43.95. Add $A. DO shipping. Kit 
of hardware $14.00. Woodgrain case $10.00. 
$1.50 shipping. 


TERMS: $5.00 min. order U.S. Funds. Calil residents add 6% tax. 


$10.00 min. BankAmericard and Master Charge accepied. $1.00 insurance opllanal. 


C.0.D. $10.00 min. order. 


Postage: Add 5%. 


Circle 281 on inquiry card. 


| 3-190 4-3lot Expansion 
Super Monitor 11.1 Source Listing 


RCA Cosmac 1802 Super Elf Computer $106.95 


Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the - y? ЕН tor so little money. The Super 
EM iS a small single board computer that does 
many big things. it is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easy expanded 
with addillonal memory, Full Basic, ASCI 
Keyboards, video character generation, etc. 


Before you buy another small computer, sae il А 
includes the following features: monilor, 
Stale and Mode displays; Sengla step; Optional 
address displays; Power Supply; Audio Атрићег 
and Speaker, Fu ulty socketed for ай IC's: Real cost 
of іп warranty repairs, Full documentation 
The Super ЕН includes a ROM monitor for pro- 
s loading, editing and execution wath SINGLE 
ТЕР (оғ program debugging which is not in- 
cluded in othars at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
tng with Ihe unique Quest address and data bus 
displays before, during and afler executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 


Ал ВСА 1881 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator tó do graphics and games. There is à 
speaker system included for wnting your own 
MUSIC OF using many Music programs already 
written. The speaker amplifier may also ба used 
to drive relays for contro! purposes. 


A 24 key HEX keyboard includes 16 HEX keys 


plus load, resel, run, wait, input, memory pro- 
teci. monitor select and singie elep, Large. on 
board displays provide output and optional high 
and low address. Thera 15 a 44 pin standard 
connector slot lor PC cards and а 50 ри connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for atl (C's are in- 
cluded in the price plus a detailed 127 pg. instruc- 
hon manual which now includes over 40 pgs. of 
Software info. including a series of lessons to 
help gel you started and a music program and 
graphics larget game. Many schools and univer- 
sities are using tha Super Elf as а course of study 

СЕМ" use it for training and R&D. 


Remember, other computers only offer Super EN 
features at addilional cost or not at all. Compare 
before you buy. Super Elf КИ $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinel with drilted and labelled 
plexiglass iront panel $24.95. Ай metal Expan- 
sion Cabinet, pamtéd and silk screened, wath 
room for 5 5-100 boards and power supply 
$57.00. NiCad ВаНагу Memory Saver КІ $6.95. 
All kits and ороп also completely assembled 
and tested. 


(мазМага а software publication lor 1802 com- 
puter users is available by subscnphion for 
$12.00 per 12 issues. Single issues $1.50. Is- 
sues 1-12 bound $15.50. 


Tiny Basic Cassette $18.08, on ROM $36.00, 
Original ЕН iab board $14.95. 1602 software; 
Moews Video Graphics 53.90, Games and Music 
$3.00, Chip 6 Interpreter $5.56. 


Super Expansion Board with Cassette Interface $89.95 


This is Iruly an astounding value! This board has 
been designed to allow you to decide how you 
want й optioned. The Super Expansion Board 
comes with АК of low power RAM fully address- 
able anywhere in 84K with built-in memory pro- 
есі and a cassetto interlace. Provisions have 
been made for all other options on the same 
board and it fits neatty into the hardwood cabinet 
alongside the Super EM. The board includes slots 
for up to БК of EPROM (2708, 2758, 2716 or TI 
27 16) and is ішіү sockated. EPROM can be used 
for the monitor and Tiny Basic ог other purposes. 


AIK Super НОМ Monilor 519.95 is available as 
an on board option in 2708 EPROM which has 
bean preprogrammed with a program loader/ 
editor and error checlong multi lile cassette 
read/write software, (relocatable cassette file) 
another exclusive from Quest. П indudes register 
save and readout, block move capatniity and 
videa graphics driver with blinking cursor. Break 


Quest Super Basic V5.0 

A new enhanced version of Super Basic now 
available. Quest was the lirst compa пу 
worldwide to ship a full size Basic for 18 
Systems. А complete function Super Basic by 
Ron Cenker including floating point capil 
wih scientific notation (number ran 
+.17E™), 32 bit integer +2 dillon; mutti alm 
arrays, string arrays; string manipulation; cas- 
Sette 1:0, save and load, basic, data and ma- 


Gremlin Color Video Kit $69.95 
32 x 16 aipha/numencs and graphics; up to B 
colors with 6847 chip. 1K RAM at EDOD. Plugs 
into Super ЕЙ 44 pin bus. No high res. graphics 
Ол board RF Modulator Kit $4.95 


1802 16K тіс RAM КІ $149.00 
Expandable to 32K. Hiiden refresh wiclocks up tn 4 
MHz wno wait states. Addi. 16K RAM $63.00 
Super Ell 44 pin expansion board. 3 temale and 1 
mate bus. Board plus 3 connectors $22.95 
Tiny Basic Extended on Cassette $15.00 
[added commands include Stringy, Array, Cat- 
sette 1/0 etc.) 

$ 8.95 


$15.00 


points can be used wilh the register save teature 
Кетті 
single step. it you have the Super on 
Board and Super Monitor the monitor is up and 
running at the push ol a button. 


Other on board ophons include Parallel inpul 
and Output Ports with hal handshake. They 
allow easy connection of an ASCII keyboard tà the 
input роп. RS 232 and 20 ma Current Loop for 
leletype nr other device аге on baard and if you 
need more memory there are two S- 100 sots for 
Static RAM or video boards, Also a TK Super 
Monitor versinn 2 with video driver lor full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel 1/0 $9.85, RS 232 $4.50, 
TTY 20 ma I/F $1.95, 5-100 $4.50. А 50 pin 
coarecior set with ribbon cable is available al 
$15.25 lar easy connection between the Super 
ЕН and the Super Expansion Board. 


Ромат Supply КИ [or the complete system (ses 
Muli-volt Power Supply ), 


chine language rams; and over 75 state- 

Waar, үзе te operations 

Mew improved faster version includi 

mambar and essentially млітіе va Е 
command 


rome an exclusive user expandable 


Sena and Paraet 1/9 included. 
Super Basic on Cassatie $55.00. 


Elf 1 Adapter Kit $24.95 
Piugs into ЕНТ providing Super Ett 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, slale 
and mode LED s optional $18.00, 


Super Color S-100 Video Ki1$129.95 
Expandable 10 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled Memory mapped. 1K RAM expanda- 
ble to 6K. 5- 10D bus 1802. 8080, 5085, EU 
Editor Assurnbier 5.00 
{Requires minimum ai 4K for ҒА "s шаг 
source) 
1802 Tiny Basie Source fisting $19.00 


Super Monitor V2.0/2.1 Source Liming $20.00 


FREE: Send for your copy ol our NEW 1980 
QUEST CATALO 


. Include 48с stamp. 


BYTE January 1981 359 


SYSTEMS IMPLLMESTATIOS LANGUAGES For 
8502, 6800, 6801. Часго cross- 
assenblers XASH6500 and XASH6800 run 
оп 8080 or 780 CP/H systems, and 
enerate object code іп CP/N format 
or 6502, 6800, etc. The assemblers 
accept algebraic source code as well 
as CPU mfr's& grandard wncemonics. 
Macros for PROCEDURE, DU, REPEAT, 
EXIT, IF-THEN-ÉLSE, LF-REPEAT, and 


IF-EXIT support block-structured 
codo. Also: support for modular 
construction of programs, recursive 
масгов, nested repeated assembly, 
nested conditional assembly, names 
up to 255 significant chars. long. 
àssenbly-tire relocation, cross- 


reference includes xref of detected 
errors, complete ser of grith. 
operators and signed and unsigned 
arith. relations іп expressions, 
parity option wich quoted chars., 
auto. mode canvetsion for Pape 0 
addressing, ERROR instruction for 
separe in applicntion-dependent 
errors, 74 descriptive error 
messages, unused symbols flapped, 
syebol values shown in hex, decimal, 
and as ASCIL chars,, tion of 
direct conversational input. PIS 
compiete, $25 manual (аррі. to later 
purchase). License needed before 
shipnent. Succinet $ystens, 1346 
River St., Santa Cruz, CA 95060. 
(408) 426-4197 . 


Circle 292 on inquiry card. 


IPEX меи” 
| Interface Converts 
Your Typewriter 


Into Printer 


— U5. and worttiwide sales — 


4 d 
v INTERNATIONAL INC. 
IPEX 16140 Valerio st, 
мап Nuys, СА 91406 USA 
TEL: 213/784-0020 TLX/ TWH: 950-495-1767 


Circla 295 on inquiry card. 


OFFICIAL SOFTIARE 
BUYERS GUIDE 


A guide to software for all major 
hardware systems. Listings of 
hardware operating systems and 
the following software: Big 5, 
other business applications, games 
and miscellaneous programs. In 


excess of 1000 programs. 


Send $6.95 to Official Software 
Buyers Guide, P.O. Вох 18278, 
Reno, Nevada 89511. 


Name 
Type of system used 
Address 
City, State, Zip 
Mailing Oate: January 15, 1981 


Circle 298 on inquiry card. 


PASCAL SOFTWARE 


Business Application Programs: 


Accounts Receivable $795 
Accounts Payable $795 
General Ledger $795 
Payroll /Job Costing $795 
Property Management $995 


Engineering Application Programs 
Customized Installation on Request 
Supplied on single-density, soft- 
sectored, 8" floppy disks; require 
48K RAM. 


HELU CORPORATION 


P.O. Box 596 
AIEA, HI 96701 


(808) 456-1189 


Circle 292 on inquiry card. 


Sprint 68 
Microcomputer 


CONTROL COMPUTER 

DEVELOPMENT SYSTEM 

6800 MPU, serial I/O. 48K RAM, dual 8" 
drives, WIZRD mulfilasking OOS, едниот, 
assembler, 12K BASIC, all lor $3995 


OPTIONS 

C, PLW, PASCAL, FORTRAN, EROM pro- 
grammer, analog 1/О, parollel O, 488 
GPIB Interface, CMOS RAM/battery, power 
tail deleci/powe on гезе! 


==, Winkek Corp 
LalaysMe, IN 47904 
3 7-247.8428 


Circle 296 on Inquiry card. 


SURPLUS ELECTRONICS 


TRS-BO* COMPATIBLE, IBM 
SELECTRIC* -BASED 1/0 TERMINAL 
with ASCII conversion installed: $645.00 


Many Other Items Available: Tapa Orivea: 
Cable; Casselle Drives; Wire; Power Supplies 
(5 volt 35 amp, others); Пізрізуз; Cabinats; 
Transformers; Нені Sinka; Printers; Com- 
ponants. 


Send for Frag Catalog 
WORLOWIDE ELECTRONICS, INC. 
130 Northaastarn Blvd. 

Nashua, N.H. 03062 
Phone orders accepted using VISA or MC 
Toll Free 1-800-258-1036 
in NH 603-889-7661 
"TAS-60 is a trademark of Ihe Radio Shack 
Division of Tangy Гагрин шн 


Circle 299 on inquiry card. 


y Having trouble 
learning to use 
your computer? 


ieferecce manuals бот! teach. Most BASIC 

faxis dont cover specilic personal! computers 
TIS solves these problems 
with step-by-step books 
tailored for your machine. 


For PET/CBM 


Understanding Your PET/CBM 

мо 1 Basic Programming 

PET Graphic ... 2... er rre orar 
For O51 CIP/CAP 


Understanding Your СЛР;САР 
A Workbook of BASIC Exercises 


Money Back Guarantee VISA/MC actepled. 
All prices include UPS or 1st Class postage. 


TIS, Dept B АТ» 
Вох 821 


Los Alamos, NM 87544 : | 


CP/M* —IBM 
CP/M—DEC 
Compatibility with 


REFORMAI IER 
Exchange data files with most 1EM and 
DEC equipment through REFORM ATTER disk 
utilities. Wilh REFORMATTER. you can read 
and write ІНМ 374D and DEC RT-11 formatted 
diskettes on your CP/M system. Programs fea- 
lure hi-directional data transfer and full direc- 
lory manipulation. ASCII EBCDIC conversion 

provided with CP/M«—IBM. 


Euch program $195.00 from stock. Specify 
CP/M-—IBM or CP/M«*DEC when ordering. 


Program Data Sheets and Application 
Guide available from Micrrfech Exports, Ine.. 
467 Hamilton Ave., Suite 2, Palo Alto, СА 
94301 D Tel: 415/323-9114 O TWX: 910- 
870-7457 MUH-ALTOS ГІ Dealer & GEM 
discounts available. SE Жа 
CP/M* is 4 гсдімегед trademark of Digital Research 


Circle 297 on inquiry card. 


USR-33OD Modem 


Auto-Dial/ Auto Answer 5399 
Connect your TRS-80, Apple, or any other 
computer lo the phone lines. 

Ф 0-300 Baud-Bell 103/113 compatible 

& Seriat-RS232 

€ Hall/Full Duplex 

€ 1 yenr warranty 

FCC Cartified 

Direct connection ta 

phone linas via RJ11C 

slandard extension 


phone jack 

USR-330A Modem $339 
Same аз 3300 

bul Manusl-Originale/Auto-Ansawer. 


Radio Shack Model Il Users - 
Wa have software to connect you directly 
to the phone lines, 


U.S. ROBOTICS inc 
203 N WAELASH 

JATE MIB 
CHICAGO, LL 060 


1.3021 414 GE 


Circle 300 on inquiry card. 


THE STAR MODEM 


SS From Livermore Data Systems 


RS232 MODEM SALE $135 
IEEE 488 MODEM SALE $245 
| RS232 CCITT $170 
IEEE 488 CCITT $280 


STAR Modem is the price performance leader with a full 
2 YEAR FACTORY WARRANTY. 


WE CARRY THE BLACK APPLE. 


BELL = HOWELL 


MADE EXCLUSIVELY FOR BELL & HOWELL BY 


@oppic computer inc. 


EBS Business System for PET/CBM $795 
Extremely comprehensive package bor small business. 
Fully integrated inventory and accounts recervabie system 
including invoices, packing Slips, mail labels, statements. 
bank deposit ships, and 17 reports. Allows any of 10 
Slandard letters to be merged wilh customer record info on 
either а selectwe or complete file basis. Demo disk and 
System descrplion avadable for $3.00. 


ee be а n m b a Am a M HP OO жн ч а-а-а я гэ OE Eee OR ee 


077 Data Base System for CBM 8032 $335 


Flexible file handling and repon wnhing package lor such 
appicaWwons 25: Inventory Control; Management Informa- 
tion, Marling List; Scheduling. Medical Record Keeping: 


745 10/695 50/655 100/6.15 
840 10/795 50/735 100/6.90 
515 10/4.90 50/445 100/4.15 
645 10/6.10 50/5.75 100/545 
7.90 10/740 50/700 100/6.60 
2114-L450 3.95 20/375 100/345 
2114-L300 445 20/425 100/3.95 
2716 EPROM 1345 5/1275 10/11.85 
2732 EPROM (TMS2532) 29.50 
4116-200 nz НАМ (КЕС) B lor 35.00 
5-100 Wire Wrap 52 65 Solder Та! $2.15 


ое eae: pe Se ty Ж а а sd AJ 


CASSETTES — AGFA PE-61t PREMIUM 

High output, iow noise, 5 screw housing, labels. 

C-10 10/565 50/2500 100/4800 
C-30 1077.30 50/34.00 10066800 
All other lengths available. Write lor pnce list. 


ATARI 800 $777 


All Atari Modules 20% OFF 
SPECIAL-purchase ATARI 800, receive 
extra BK memory FREE. 
EDUCATIONAL PLAN - buy 2 ATARI 
Computers, receive 1 ATARI 400 FREE! 


(write for quantity prices) 


SCOTCH (3M) 8” 10/3.10 50/285 100/275 
SCOTCH (3M) 5" 10/295 50/280 100/270 
Maxell 5" 10/3.35 30/325 100/3.10 
Maxell 8" Double Dens. — 10/410 50/3.95 100/380 
Verbatim 5" 10/240 50/235 100/230 
(аба .75 for plastic storage box) 
BASF 5" 10/260 20/250 100/240 
BASF &" 10/240 20/235 100/2330 
Diskette Storage Pages 10 Ю 395 
Disk Library Cases 8-285 87-215 


115 E. St Road 
Montgomerie РА 18936 215-699-5826 А В Computer 


Circle 301 on inquiry card. 


KMMM Pascal for PET $15 


Subset of standard Pascal with Irue machine language 
translator for faster execulion. 16K with tape or — 


EARL for PET (disk file based) 
Editor. Assembler Relocaler. Linker 10 generate relocat- 


fullFO ATH+ for PET/CBM 

À lull-featured FORTH with exlensions conforming to Forth 
Interest Group standards. includes assembler. siring process- 
ing capabilities, disk virtual memory mlipe camensioned 
arrays. floating pont and integer processing. 


CBM-PET SPECIALS 


< Up to $235 free 
«7 merchandise with purchase of 
“4” one ol following CBM-PET items! FREE 


8032 32K - 80 Column CRT $1795 235 
B016 16K - 80 Column CRT $1495 205 
8050 Dual Disk Drive-1,020,000 Bytes $1795 235 
CBM Modem - IEEE Interface $395 50 
CBM Voice Synthesizer $395 50 
BW Full size graphics keyboard $795 100 
16K Fuli Size Graphics or 

Business Keyboard $995 150 
32K Full Size Graphics or 

Business Keyboard $1295 205 
2040 Dual Disk Dnve - 343.000 byles 91295 205 
2022 Tractor Feed Pnnter 5795 100 
C2N External Cassette Deck 
Used PETs 18, 16. and 32K) 
WRITE FOR SYSTEM PRICES 


**EDUCATIDNAL DISCOUNTS** 
Buy 2 PET Computers, get 1 FREE 


WOW RICE MP UP S I n nh nir n Pia apt 


CBM Full Size Graphics Keyboard 
WordPro tlt - 32K CBM, disk, printer 
WordPro IV - 8032, disk, printer 


VISICALC for PET (Personal Software) 
ВРІ General Ledger. A/F, A/R for PET 


Lap 


Programmers Toolkit - PET ROM Utilities $36.90 
РЕТ Spacemaker Swilch $24.90 
Dus! Cover for PET $590 
IEEE-Parallel Printer Interface for PET $6500 
(EEE-HS232 Printer Interface for PET $149.00 


MIPLOT Intelligent Plotter 
by Watanabe Instruments (Digipiot) 


SPECIAL 
$1045 


e |ncorporates all intelligerd functions required for pro- 
ducing graphs and drawings including 8 vector and 4 
character commands. 

e Distance accuracy within 1%, repetition accuracy 
within .01 inches, programmable step size 004 inches, 
internal interpolation in 002 steps. 

€ Solid and broken fine types сап be specified. 

в Character generator for letters, nurnerais and symbols. 
Characters can be enlarged and rotated in four onenta- 
tions. 

е Coordinate axes can be drawn by simply specifying Ihe 
gradualion interval and number of repelilions. 

е Self test mode automatically draws complete test pattern. 

e Prinler mode outputs character dala in 16 sizes with 4 
orientalions. 

е Connection to any microcompuler using parallel 7-bit 
ASCII code 

e Can use Simple cable to parallel роп, or special inter- 
face 10 IEEE or alher. 

а Modular control circuit and mechanical construction 

е Uses any hard fiber-tip pen. 

е Uses 11 x 17 paper. 


Includes power supply, I/O connector, 2 pens, 50 sheets of 
paper, and complete manual. 


EPSON MX-80 Printer 
C. Itoh Daisy Wheel Printer 
Centronics 737 Proportional Spacing Printer 
NEC Spinwriter - parallel 
XYMEC HI- 1000 Intelligent Daisy Whee! 
Leedex Video 100 127 Monitor 
ZENITH OATA SYSTEMS 
Zenith 219 Tenna (factory asm) 
Zenith 289 with 4BK 


SYM BAS-1 BASIC or RAE-1/2 Assembler 
KTM-2/80 Synertek Video Board 

KIM-1 (add $34 for power supply) 

Seaweil Motherboard - 4K RAM 

Seawell 16K Stauc RAM - KIM, SYM, AIM 


KL-4M Four Voice Music Board and Visible Music 
Monilor (4 Voice) for PET 553. 90 


Ace bed эе қу 32 э т и и ӘСЕ ЭР ОЙ 


FLEXFILE Database-Report Wriler ‘by ; Michael Айе Riley 
,, Flexible fi hie | handler 10 let PET/CBM 


MICRO- REVERS! for for P PET by Ми by Michael Riley 75995 95 
Machine language version—you Can wih al Level 5 


GGG eee EFECH чи UP UTR AD NOR ЧР ЗИГЕР. эти ЧР рга ЧЕ eee 


PAPER- MATE 60 Command PET Word Processor $29.95 95 
Full-featured version by Michael Riley 


A P Products 15% OFF E E 
А P Hobby-Blox 15% OFF 


ALL BOOK and SOFTWARE PRICES DISCOUNTED 


The 8086 Book (Osborne) $12 75 


28000 Assembly Language Programming 
(Osborne) $10 60 


PET Personal Computer білде (Osborne) $12 75 
РЕТ and the IEEE-488 Bus (Dsborne) $1275 
6502 Assembly Language (Osborne) 5 990 
Programming the 6502 (Zaks) $10.45 
5502 Applications Book (Zaks) $10.45 
6502 Software Cookbook (Scelbi) 5 945 


WRITE FOR CATALOG. 


Add $1 25 per order for shipping We pay balance of UPS surface charges 
on all НЕЙ orders Prices listed are on cash discount basis Regular 
puces slightly higher 


BYTE January 1981 361 


FIFTY BUS SYSTEMS 
32K 6800s from........ $1694.59 
32K 68095 гот... $1844.59 


Inciude: Chassis, CPU, 32K Static Ram, lOs 
Fully Expandable 


21141. 300ns STATIC RAM CHIPS. . $5.90 


FACTORY PRIME fetta опе omes үз мейе 
004 55.00 Handang bn Orts Under 1200 00 


32K STATIC RAM BOARD 


FOR THE 5550 AMO 5550C BUS (SWTP atc.) 
* SS50C Extended Addressing (can be disabied] 
= 4 separate BK blocks * Low pawer 2114L RAMS 
e Sockeled for 32K a Write Protect 
* Gold Bus Connectors 
жақтан. хар кү. 
кон оов о е с. ДАН 
Pt eun ung wn аа oh 4 4 .. 9548.15 
мт сї aod дешет for ci 
Phor, z — pope зз 


el ied hae 
Fr rr о VIDEO BOARD, ала ош 


GIMIX= Q 


1337 W. 37ih Place » Chicago, IL 60609 
ES Compa 0 nahi Ed 1-4055 
e Compen [ era. 
Quality Electi Арғы еш. 4 products since 1975, 
Сие and GHOST" are Registered Trademarks бі GIMIX INE 


FINALLY. А БОҒТМАЙЕ ALTERHATIVE FOR 


OHIO SCIENTIFIC 


ENNSYS 15 A SOFTWARE PACKAGE DCSIGNHED То TAKE 
THE PAIN QUT OF DEVELOPING SOFTWARE. WAITING 
DOCUMENTATION. PROIMK ING LETTERS, GENERAT 1145 
REPORTS, AND PREPARING MAILING LISTS, — T«E 
SUESYS PACKAGE |5 А SERIES SF PHOGRAM, DESIG- 
NED FOR USE WITH THE 65-03 OPERATING SYSTEM, 
THE PACKAGE INCLUDES: 


е COED - CHARACTER ORIENTED EDITUR 
Ti@¥ - ASSEMBLES FROM MULTI-FILE SOURCE TO 
DESK FILE OUTPUT (MORE THANH 36к OBJECT ін 
a „Air SYSTEM. POSSIBLES 
FORMAT - ТЕХ:  FORMATTER, MITH PAGE COUNT. 
5, INDEX. OUTPUT ANY DEVICE 
= 398915 КЕНЕ WET DELETE. CREATE, 
СОРТ, DIRECT. DISKPACKER, AND дінін UTILI- 
TIES BUILT ІН {ERCLUDE>: ASCE! TO BARIE 
TOKÉMS AMD BACK AGAIH. LOWER CASE 5ліРҒГ- 
LOCK 10 CAPS-LOCK GN VIDEO SYSTEMS. EXIT 
0 ШЕШ. AuTO-RETURH TO SHELL АҒТҒЯ EDIT. 
QRMAT, ASSEMBLE. OR EXECUTE), 
suns : IS WRITTEN ІН ASSEMBLY АНЫ — EMPLOYS 
(E FILE ALLOCATION FOR EFFİSIECY:, ALL 
SOFTWARE 15 NUMBERED AND REGISTERED TO tusta- 
RERS. LIMITED WARRAHTEE FOR | (САН FROM 
PURCHASE, CIRCLE HEADER 5 SERVICE HUMMER FOR 
INFORMATION. MANUALS AVAILABLE SEPARATELY, 


Roland Projects 
Box 23764 
Rochester, N.Y. 
14692 


eee 


Л. ATARI 


COMPLETE LINE OF ATARI 
COMPUTER PRODUCTS 20% OFF 


Atari 800 with 16К.................................. 
(Atari 810 Disk Drive .. — сой 
Atari 815 Dua! Disk Orive .. ИИ ү... 
| All Atari Software, including Star Raiders, Space 
Invaders, and Education Tapes, 20% off 


WE ARE ATARI EXPERTS IN 
BÜTH HARDWARE AND SOFTWARE 
EXCLUSIVE BIT BUCKET SOFTWARE 
FOR ATARI: 
Utilities Disk with Disassembler, 
Character Generator, Basic Renumbere:, 
Cruncher Шү (requires 24K) . 
Brain Games Disk with Mastercode. Hex. 
Мету, Mr Simon 
Actian Games Disk 


The Bit Buchel 


168 Noth Beacon Street 

PO Box 365 

Newton Highlands, МА 02161 
Phone i617) 781 3144 


Circle 302 on inquiry card. Circle 303 on inquiry card. 


CROSS-ASSEMBLERS 


WRITTEN IN AMSI FORTRAN iV 
PACKAGE NO. Ee 


XABMBEOO C6800,02,08 
XASMOBOE мсвв06' MC146805 
XABMOBOS MC8B09 
XASMBOBE 8080,8085 
ХАВМ1802 CDP1802 
XASMOBO2 6500 FAMILY 


* * Doming oo 6300, 8086, 8800 
6900 to 8808 Treas. 

Full типкіюп sat, al shiraning modes. Fres-format eut, 
ніне sling sed ісі module many зи selectable 
ariambly options. Schwacher labels, snthmatic expressions іл 
operands, long error a high execution tpesd. 

Full-cepebiity assem on Білегі Беу тұт ақы»: 
ling ANSI standard S FORTRAN A W, "1965 ot M at n fraction ci 
{М cos! oj a saperate development system. 


FORTRAN SOURCE MEDIA PRICE 


MAGNETIC ТАРЕ PACKAGE . . $100.00 
PUNCHED CARD PACKAGE ., . & 75.00 
MAMUALILISTING ALONE ... .. 1 3000 


Packsoet clude папалық), shipping in U.S.A. For cards, 
e gehe ae ai mper аа 


IDM гг!!! 
к 14528 
Мишазройз, MN 55414 


612 122 722-1202 


КІВВОМ 
CARTRIDGE 


Hans лл GEUS 112105 
TER MIO tihei s3440 " 


Mus утоа A eee 
NEGE ак 
mese ER 
215748 rM UN 
3388 мыз 
муа арып 

нарн меле олжа 

HOS рота HI 

Ц Mol eh 


ш-н 1004 ж: МАСТУ, ] 
ADD $1.00 SHIPPING 
CAL. RES. ADD 6% SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 
QUALITY COMPUTER PARTS 
P.D. BOX 743 / CHATSWORTH, CA 91311 


Ribbon cariridges for ТОС printer 
mechanisms used in the MPI 88T, B8G, 
Base 2's 800, Axiom's IMP 1, IMP 11, 
DIP's 80 and 84. Prices star! at 9.95 
with generous OEM discounts available. 
TDC, 203 East Main Street, Riverton 
Wyoming 82501, (307)856-1111 | 
Telex-31804 1. 


Circle 306 on inquiry card, Сігсів 307 on inquiry card. Circle 308 on Inquiry card. 


WE HAVE Таке Your OS! to the 


f 


NEW PRIME PARTS 


* TIMER APPLICATIONS 

* CLOCKS 

» SYSTEM CONTROLLERS 
* KEYBOARD ENCODING 


COMPUTER 
EQUIPMENT 
& SOFTWARE 

BARGAINS 


Proven Programs that whl make money for You 
lf you have а C2-8PDF with Printer. We will 
provide programs on disk, with Starter Kit and 
Tips. Can be used anywhere there are people. 
Also wo һауа User Programs Jor C2-8P, and 
С1-Р, Available on casses, thase include 
Exciting Video Games. Printed Insiructions., 
Programs are avaliable ан listings, for use on 
any OSI, or modified for ота compulers.,... 


EVERY MONTH 


BUY, SELL OA TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
[11x1 4") pages. Classified ads are 
only 10" per word and are indexed for 
easy and fast location. Subscription: 
$10 а уеа//12 issues. Money back 
guarantee. 
COoOMmMAUTER SHOPPER 
Р.О. Box F-14 
Titusville, FL 32780 
(305) 269-3211 
MasterCharge or VISA orders only, 
Call TOLL FREE 800-327-9920 


е5 VOLT SUPPLY 6MHz 
* ETC. Send 5,00 far Complete Catalog and Sample 


Runs. Deductable on your first order, 


SEND CHECK FOR 
IMMEDIATE DELIVERY 


1-5 519 6-25 $15 
OVER 25 $10 
MARSHALL PHILLIPS 
Џ.5.1., DEPT. 37 


10324 S. DOLFIELO ROAD 
OWINGS MILLS, MD 21117 
(301) 363-3000 TELEX: 8-7675 


ALL PROGRAMS ARE ORIGINAL! HO COPIES, 
erceptions 
Unlimited 


Box 3-1686ECB Anchorage, Ak. 99501 


Circle 309 on inquiry card. , Circle 310 on inquiry card. Circle 311 on inquiry card. 


AVAILABLE NO 


Тһе Supermarket for TRS-80* 


Add-on Components... to 
In stock now. Immediate delivery. 


The VISTA Model II 


в Provides one, two or 
three drives 

ә Adds up lo 1.5 million 
bytes ol ondine storage 

» 120 day warranty 

» Does everthing Radio 

Shack s expansion 

system will do... tor less! 


The Vista V-80/800/8000 
Family Disk Drive System 


е Fully compalible with 
TAS-50, Heath: Zenith 

в 120 Day Waranty 

€ 40 Track Palch at 

NO CHARGE 


$ 900.00 Single driva (non-expandable) 
$1000.00 Single dre 

Expansion System 
$1550.00 Two drive Expansion System 
$2100.00 Three drive Expansion System 
$ 525.00 Additional drives alone 


V-80 Single drive system (102Қ).......... ' 

У-80 Two driva system (204K) ...... vases 5 770.00 
V-B00 Single drive, B52 Drive (204К).,,... 5 595.00 
V-800-2 Double drive, 852 Drives (408K) .. 51175.00 
V-8000 Single driva, ВЗ2 Driva (406K) .... 5 775.00 
¥-8000-2 Double driva B92 Drives (В18К) . $1450.00 


Vista's Add on Drives for Apple ™ 


Speed . Capacity . Price 
More for Less 


"—агпгиҗт=т=чичти„тинпнциэнжр ич 


Base 2 Printer ....... —— $575.00 (includes: 2-K Gutter, 
Variable line spacing control graphics high speed tractor feed) 
0 to 64 dots in half dot incramenis 

100 cps — six denailies 


e 3010 60% cheaper per byte 
ә From 20 lo 400% more capacity 


| e Twice as last 
ч Standard 96 character ASCII 
А e Compalible with Pascal 
e Warranty 120 days Up to 10 character fonts 
Vinta Printer ................ TEMPS T 1: 
40-Track $365.00 5 x ? dot matrix 
BO-Track $595.00 BO column (125 cps) 
160-Track $825.00 


Controller $150.00 


MPI BST 


MP! B52 


The Vista 
MUSIC 
MACHINE 9 


ua 


We*ftàtdh«"«cveuevvr Kee ee 


FOC 100-8 В” Single 
Sided Drive . V riu ыы аа а ы СС $449.00 
BD1R Single Sided Drive ee 


АА Ё 


Other Products 
1, VISTA Verbatim diskettes (hard or satt sector) Certifiad 


WITH 8 VOICES! 


€ NEW! Uses ішегі State ol the Art LSI Technology. el. ELI UU. UTI О ОГ. $ 38.85 
е Requires only one siol for Э voices! 2. 16K RAM upgrade kits, guaranteed іс lor 120 days. 
e Uses three Ay3-BB10's lo produce nine voices ado das, 2 7 MT d 5 59.95 
(Other competitiva models have only 3 voices). $1 29.95 3 NEM BSEC соул сиыр а э-ээ ез ЖБ 4 rade $110.00 
@ Simulates threa ALF Boards. * 4. LNW expansion bare board ................... Terre И $66.95 
€ Plays music genaralad by the ALF Board. 5. H.C. Penninglon book, TAS-80 Disk and Other $ 16.95 
e APPLE" Н compathis. Mysteries .,... ТТАР ҚЫТ о COIT DETULIT TAM, 
6. DDT Disco-Tech disk drive timer — К —A — 


e ALF" software required. 


The VISTA V-200 for Exidy 

e Completely packaged system, tested and ready to plug in, includes: 
power supply, two 40 track drives, case, controller, all cabling and 
total CP/M™ documentation. 

e Storage capacity from 400K to 1.2 meg. 

e System software-VISTA CP/M Disk Operating System and BASIC-E 
Compiler recorded on 5-1/4" diskettes. 

Price: Starting as low as $1199.00 


CALL TOLL-FREE 800-854-8017 
(For Orders Only) 


All request for catalogs must be by mail „1° a "нос bademark о adio Sack 


“CPi c а метрога trademark of Digital Research. 


The Vista Computer Company 1401 Borchard Street е Santa Ana, California 92705 е 714/953-0523 


Gircle 312 on Inquiry card. BYTE Jatuary 19281: 363 


Now! From 


SOFTWARE CONSULTANTS! 


OS-65D V3.2 DISASSEMBLY MANUAL 


——— —— ин е-е" 


чав 
CROSS REFERENCE LISTINGS 


* M) Pages 0i FULLY COMMENTED 
DISASSEMBLY beings Std Аат ез Курал? 


*1D Pages оі CROSS REFERENCE LISTINGS 
месе ӛлу variable тм ізгі Complete. computer- 
grrarraier cont ardant 


REF COMMAND — CROSS REFFRENCE UTILITY 


е HIGH SPEED. memory resident utiy 
svallable sa 05-450) gad OSOH 


“LISTS & SORTS ай necuriences of апу BASIC 
шаа, Ше F, ты панты г tend 


Deals ызны ievmed To order ыны] check ір? 524 95 Мы 
DISASSEMBLY and 129 95 Іс, REF COMMAND to 
SOFTWARE CONSULTANTS, 7053 ROSE TRAIL, 
MEMPHIS. TN 38134 USA. 

Pompei? Айсы 2.3 афа Та текіеян мі! AT cakes tan 


Circle 313 on inquiry card. 


COMPUTER REPAIR 


FAST PROFESSIONAL SERVICE 
ON ALL OHIO SCIENTIFIC 
COMPUTERS AND PERIPHERALS. 


PACE AGE TECHNOLOGY 15 
A FULLY EQUIPPED OSI FACILITY. 
MOST REPAIRS IN 48 HRS. OR LESS. 


SHOP LABOR $25.00/HR. SERVICE CALLS $35 ОНА 
HAVE PLANE AND CAN FLY TO YOU 


Call Michael Pace 


(404) 266-8582 


PACE AGE TECHNOLOGY 
3271 ROSWELL ROAD 
ATLANTA, GA. 30305 


6809 
PASCAL 


6809 Compiler package generates rornable, re- 
entrant, position-independent object code Esten- 
sion include hex and string data types, assembly 
language inter(acing, standard string lunctions, 
and program chaining. Version 1 does not include 
records and pointers; these features will be avail- 
able m the full language Version 2 upgrade later 
this year. Minimum of 32 К byte system required 
with either the MDOS or FLEX operating system 
Wite or call for data sheet and ordering informa- 
tion. 

Compiler package includes compiler, relocating 
assembler, linking loader, runtime package, irn- 
teractive symbol debugger, and manual 


Pricing: Compiler package 
of source of runtime add 
user manual separately 
FLEX i а trademark of TSC 
MOOS із а trademark of Molorola 


ОтедазоН 
Р.О. ВОХ 70265 


Sunnyvale, СА 94086 
(408) 733-5979 


Circle 317 on inquiry card. 


POWER SUPPLIES: 11049220 vac. multi 
volt and mulli amp ($20-$45). 

VIDEO TERMINALS with KEYBOARDS 

($50-$150). 

MUFFIN FANS $5. 

FILTER CAPACITORS (large canistors) 
$1 ea. 


ALSO LARGE COMPUTER CABINETS 


$30-5100. 
40 wire nbbon cable 504 per foot 
20 wire ribbon cable 267 per loot 


RELAYS, CONNECTORS, FUSE 
HOLDERS, BREAKERS, HEAT SINKS, 
SWITCHES, ..etc. also for sale. 


CALL KIRT WYCKOFF at 
(216) 473-0866 


DATA HARDWARE 
701 #4 BETA DR. 
CLEVELAND OHIO 44143 
жжжжжжж ж Ж KEK ож о} ж 
DEALERS WELCOME 


Circle 314 on inquiry card. 


Ever question the quality of your computer 
dis lay, ff so, you've probably been told 
"Thot's the bes! you con expect from an 
RF modulator...buy a color momtor''". 


WE CHALLENGE THAT STATEMENT! 
mte ВЕ SATISFIED WITH EXISTING 


See for yourse!l? what our "new 
concep!s'' modulator can do for your pre- P 
ute... MICRO. VERTER Model МУХ. 500, 
$35 PP. Phone orders welcomed. 


MISSPELLED WORDS? 


Wurd*enarch qim! ian ioni thom qut hly amd 
сіу. Масис m the nba пм 
ім vint CP M. амира: өзінін or wen Мі» 
кезер esten; Манагер completes thi 
wih that fhiw werd paar аини аз» startas? 
Мадеш ds 0 мнр ute] tenaci? 
ien пет эдн ater Мый qudm Шайт foi 
{н узип чул чан amd wor ЫН зм міні 
lary WordSearrh ahim bu an ceded ve 
valbwulary эзге se d Тили а onstratmiad by 
Larnaca ін spes end subest As arabe ter жуу 
(онай sorge agan ghy eddie өңнің зынын М 
In 

Wurdhweuürrh i« BASS оцы [dandis cun 
fe гез ab any finie: (s яст a реет nam nib oy 
ligweg daiaire Meien ghiobag dalont agi 
redusklant or. lht atty МА 
мев 
Қоға ion ШН tas h Уча fpem 


КЕҮІМІ НИЕ ЕРКИН 


INCORPORATED  ,ur 3l 520 


UP М os ar Ғанибет кан Їз} 
es Rescate 
= АН гіл» teat PR Aurea аты sale he 
XU м кмм pale неме 


VISA Copyright at pn Key sts Inc 
— All rights tewrved wird Ме 


Circle 318 on inquiry card. 


, SAVE ULD SULS 


Address up to БОК 
contiguous user RAM 


SOS Personality Replacement 
Module moves SOLOS and VDM 
to Food 

Replacement Module board 
comes complete with new SOLOS 
ROMs, assembled and tested. 


Your old Personality module still 
works at C000, Plugging in SOS 
Module moves SOLOS to FOOD. 


Price: $129. 


Check, VISA or MC 
Add $3. for shipping. 
МҰ residents add 8% tax. 


METRON COMPUTERWARE INC. 
552 West 114 Street 
New York, N. Y. 10025 
(212) 666-2400 
бері, B 


Gircle 315 on inquiry card. 


ADD lowercase 
with our PLUG-IN 
piggyback board 


СЕПТПППІГ 5 


NOW! Add lowercase and optional second 
character sets to ALL MODELS* including 
| һе popular 101A & 779; 96 character 
| ASCII; optional character sets (add 
$15.00) include APL, TRS-80/H-19 Graph- 
| ics, Scientitic and Customer Defined. 
“Excep! 730. 737 and 5000 Series 
5 x 7 dol matrix — $ 95.00 (ART 
9 x ? dol matrix — $135.00 (A& 
Postage Paid on Prepaid Order 


All pspducts waranteed 10 days 
MasterCard, VISA, Сақа, MO, PD 


Digital 
Systems 
Engineering 


12503 King's Laka Drive 
Reston, Virginia 22091 


(703) 620-2994 


Circle 316 on inquiry card. 


GET THE COMPE T1TIVE EDGE IM HEAL ESTATE APPRAISALS 


"Fanny Mae" 


THE WORD PROCESSOR FOR 
FEDERAL MORTGAGE ADMINISTRATION 
RESIDENTIAL APPRAISAL FORM 


Drag ба ый Iud Мы TALNTRLC.— Lan Cim) 


Dies VG? Par) Азалаті 


шы "osa, 


General Systems Consulting 


2110 4 n AB fb TEMAS MOOR 


Circle 319 on inquiry card. 


бісргіс: H 


16K computer 


Disk 11 with Controller $519 . . . without $425 


Nearly Everything for Apple 
SOFTWARE 


Adventure 3n Mirrersoh.. T 


APPLE 11 
ACCESSORIES 


Appie істтікк. T 

ABT Nurnarikz нл ашаб; 

ALF Мише Жүгін тш 

Brightpen Lighipan from Satupa 

Claw Cover for Apple Согра ...... renee 
CCS Prograemwriable That Beasiule 


оты. Mailing Liet System. - Wet 
Applea Unity Programa by Mid 72. 
AppmawrHar Wor Process. 
Bum Budget брәге Gama dibum ,.. 
пш Вау Теру of Carnes , 
The Cash Нел Managment System 
ССА Data Management 

by Personal Softerers ont 
The Contributed Volumas 1 < 

manyun. sagas 
Базітов Plen by Persons! Sue. 
Dow Jones Fortioho Evslunior.. 
Farth И Шү Programma Software. 
fortran fer ute with Lanquags System „| 
Pascal Language System T А 
Sargon |! Chess Game-caasatta,..... , 
Sargon || Chaan Gemediph 


мәгеі X 10 Remote Control System bed 
кмге) K-10 Controller Әніу............ 
МЕА Zup A-Team 80 Column Board 
Miercach 2 80 бол Сәні... 

Norbiton Cas Modem. . 


Sup-A-Mod RF ТҰ Медин 
SVA 0° Oist Сото Cart... . 
Verse Winter Digitizer Drawing Syriam... 200 


WE SHIP FAST! 


ATARI 800 


PERSONAL COMPUTER SYSTEM 


Space Invade-Cosaatte 
Space lnvedar-dish.,. 


ақ resolution COLOR Graphics «Віші НЕ TV modulator 
a 10K Bapt из FROM 


“ speed sonal О 
« RAM expendable to 4BK -— p 
*57 key Full stroke keyboard 
if Atari makes it, we sail it! 


Atari 820 Ргїпїөг.......................„ $889 
Atari 810 Disk Вгіме................. 

Atari 410 Program Recorder 

Atari 16K RAM Мойша.................. 149 
Atari BK RAM Моайше.................... 99 
Atari Basic НОМ......................... 45 
Basketball...... 
Ұйао Биші....,5%5.....-...:............. ЖШ 
Super Егаевкоші........................... 
Music Composer...... А 
Computer Chess 
Star Raiders...... 
3D Тіс-Тас-Тое ...... 
ФОМЫ»... ена вооон онь в IB 


5 bà » o т» à Bo € & ж 


M K à b 9 9 $ b & V 3 REC Raa He & à 8 йё 


"- * wh & & 9 4 » k ?» w "w t b b "ou я 


ТО ORDER: Phone orders invited veng Vira, Mastercard, ог 
bank wire transfers. Visa В MC credit card service charge 
of 2%. Май orders may send charge card number [include 
ewxpiatbon Өзге), casheers check, money order, or parsons 
check {allow 1D business days foc personal checks to cheart. 
Please mciude phone number. include 3% shipping, hand- 


MAIL. T CJ: 1251 BROADWAY EL CAJON CA., 92021 (714) 579 0330 


Circle 320 on inquiry card. 


EXCITING MAIL ORDER DISCOUNTS 


APPLE Ii 32K $999 
APPLE Il 48K $1099 


005 3.3with upgrade hit $48 


Bub- Logie FS-1 Fight Sieglator-diak. 

Бурак Apple 80 1000 Simulator... c. e? 
Visiealc by farsonal Software ss. .... 118 
Gunes Рос оде —— 2. 0895 


PRINTERS, 
MONITORS, DISCS 


Gary Vrheai Printeri 


APPLE COMPUTER 
INTERFACE CARDS 


Аус Sarla aertara F77304. .. 


CCS Ралан interface Card STFA 
Cantrentes Printer nierfece Card 


Communications Card & 0825 Cable. 
тоди Basie Firmware Card м 
Paralip! Printer bterface Card. 
Protatyping Hobby Саға. 

Ramplus Card weith keyboard пне. 
Remphes Derd whbut Күз пне. 
SSM ДЮ Боарон FO 


Vmbatim (рі %»...... ETE SERE] 


«ірргіс computar WA 


IN STOCK, CALL FOR PRICES! 


“BEST PRINTER VALUE IN THE WORLD” 
Check our prices on THE ULTIMATE IN QUALITY 


Epson Printers 


APPLE & MOST OTHER COMPUTERS 


NEW! МХ80, 40, 80, 132 columns 
usr S645 
TX BO col. w/Graphics 


usr $799 


Apple Controller & Card 
& Cable. 


usr $110 


e Most reliable smali printers ever sold! 

е Uses standard printed paper. 

e Dumps Apple screen graphics right on the 
paper — with graphics option. 


ling, and insurance 195,00 minimum] in USA. Shipments 
within Calf. add 89 sales tax. Foreign orders include 1% 
hanmdling-shipped ткені collect. Foreign orders over 61000 
alow 3 wok; extra and енде $25 license (wm. All 
equipment & in factory cartons with the manulaciurem 
waranty. Equipment is subject to price change and avail- 
abiity. 


BYTE january 1981 


365 


8035 SYSTEMS 


4 compact modular sat of PC Boards far im- 
Plementing test instruments, measuremen| 
and control! systems, badge readers, dala 
communications, data entry, games or home 
security systems. 


KIT A&T 
CFU Board. 8035. 2715 

1K RAM. 40 1/0 Lines $99 $125 
SIO Board. 3 8251A, RS 232 

Or/Rec. 6 LEDs 99 125 
РІО Board. 2 8255 PIOs, 

Line Drivers 88 125 
2 or 3 Siol Mother Boards тә 590 
Power Supply. 5V 32V & -12V 65 65 
Diagnostic EPROM and Listing — 4D 


Bare Boards, Schematics and 
Parts Lists each $1995 
Boards are 4" by 7" BC pins, 156 centers edge 
connector Development Fools available on 
CPM 
Make chuck payable to: 
SKP Electronics 
2211 Caper Tree Dr Tustin. CA 92680 
(7 141832-1732 
Caldorma cesidenis add 6% sales tax 
Pease add S300 for shipping and handing 


Сігсів 321 on inquiry card. 


STATISTICAL 
SOFTWARE 


The Winchendon Group an- 
nounces its powerful statistical 
system which includes a data- 
base system, all BASIC trans- 
formations, simple statistics, 
stepwise regression, correla- 
tion, crosstabs, factor analysis 
and more. 

| Now available for the Apple 
li+ *, 48k with DOS 3.2.1 *. 
$150, for the complete version. 

Write far further information. 


The Weuchendon Group 
Р.О. Box 10114 
Alexandria, Va. 22310 


“Apple 1+ and DOS 3.2.1 are trademarks ol 
Ihe Apple Computar Company 


Circle 324 on inquiry саго. 


LOW PRICES . 


Centronics 737 (parallel) 
Centronics 737 (serial) 
EPSON МХ-80 (parallel) 
EPSON MX-BD (serial) 


4 


ттщ "»****&€t'8a28€ 


Integral Data 445.,..,..,.,.... ^ 
Integral Data 440G 

Integral Data 4600 

MPI BBC 


American Express, Master Card © VISA accepted, Checka 
require tiene tà clear. CA add Так. Al add 1% for shipping, We 


cary тоз! ali | ‚ printers, drives, 
memory, software, disks, accessories, саіспімоге, telephont 
t and more. Send for our catalog. 
Сай 24 hours or mall order ісе 


SP ELECTRONICS 
Р.О. Box B265 
Sacramento, CA 95818 


(916) 442-2323 


Circle 327 on inquiry card. 


NEED DISKETTES? 


Call free (800)235-4137 


BASF 
MEMOREX 


““РАСІНІС 
EXCHANGES 
100) Foothill Blvd 


San Luis Obispo. CA 


93401 (din Cal call 
(805) 543-1037 | 


Circle 322 on inquiry card. 


ELECTRONIC 
ENGINEERS 


Elect. Design Eng. 24-40K 
Digital Design Eng. 25-35K 
ANALOG Design Eng. 25-35K 
Systems Design Eng. 28-36К 
Elec. Design Eng. 25-4DK 
Instrumentation/Tests 25-40K 


ОЦА clients wa manulaciurers of sophisticated etec- 
tronic microprocessor based equip-instrumenitation, 
Salary commensurate with experience. Сай or forward 
resumes in strici confidence. 


CORPORATE 
MANAGEMENT ектот {у> Ағай» 
GAOUF INC. Кәтенінк Seer 
524 BOSTON POST ROAD » MILFORD. CT 06460 
1203) 877-5651 


Circle 325 on inquiry card. 


MISSILES 
: 


Delend your cities from massive missile 
attacks — your survival hinges on your 
бехеліу and logic!! 


RUNS ON APPLE II AND 11+ 
e Superb, smooth hi-res color graphics (b & w 
tog) 
e Exciting high-speed action 
Send check, m.o., or use VISA or Master 
Card (send card no. and date card expires) 
MISSILES: $25 on tape, $30 on disk 
OTHELLO: $15 on tape, $20 on disk 
KNOX DATA © (213) 781-4477 


7100 Hayvenhursl Ave., Van ков. СА 91406 
EALER INQUIRIES INVITED 


| 


Circle 328 on inquiry card. 


DISKETTES 


90 DAY WARRANTY 
1 SOFT 4044" 
9/45 52405. 
SOFT ea. in 

8 HARD $26 - 


LIBRARY 5 52.50 «а. 
CASE 8 52.50 «а. 


Use VISA, MC. Add $2. for C.O.D. 
Ship. & hdlg. $1. + $.50/Ib. 


AMIS, Box 15056 
Long Beach, СА 90815 
(213) 597-6839 


Circle 323 on inquiry card. 


BELOW DEALERS COST! 


NorthStar 
32K DD - 2295.00 
32 К QUAD- 2600.00 

тыты рр Deieery 


Mori благ Разса! Море 
$180 0p tus пз 


GOD -CASH IN ADVANCE- VISA / MASTER CHARGE” 


"ADO 4 PERCENT OM CHARGE ORDERS 


ЄЗ 


CUSTOM BUSINESS COMPUTERS 


101 ATLANTIC AVENUE. L'YNBRDON, HEW YORK 1155)ғ516687.3340 


Circle 326 on Inquiry card. 


А NEW WIRELESS AC REMOTE CONTROL 


INTERFACE for the Sears and BSR Х-10 home 
cantra system. Use your present TRS-40 Level 
11, Apple И or 5100 computer to provide com. 
plete home security through control of ішіме, 
appliances and motors with a lew simple BASIC 
commands. 


As featured ja: 
“COMPUTERIZE A HOME" GYTE, January 1960 


Busy Вох - Assembled & tested 

Far ТЕЁ -80 .. $108.55 

For S109 .... 119.85 г 

Far Apple 41... 114.95 | 4. 
Realtime control ж 
Software - TRS-80 15.95 ; UU 
Tu order call (515) 374-6793 Wu. Ж” 
or write: The MicroMint Ine. ы 

917 Midway, 


жж” 
Woodmere i ; ы 
DEALER кызк ынай BUSY BOX 
INVITED 
к. | 
=» 


DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 
32K S-100 EPROM CARD 16K DYNAMIC RAM PARTIALS 


i X INTEL 2108 8K X1 RAMS L 
— NEW: — (09% 8 ғов $9.95 32 FoR $35 Оо. i 
2” МІНІ 14 74 C5 FACTORY PRIME! i 
| iiaia кө a е ы ыы; KIT Huge special purchase of INTEL Dynamic RAM's. These 
E Ы. CELT. K " are 2108-4, 300NS, 8K, Ceramic DIP. The 2108 is the 
i eM NEN UM LI MS USES 2716's INTEL 2116 (16K) tested for either upper or lower BK only. 
TEE | [| HM Blank PC Board - $34 | These are factory prime. Full Spec. See INTEL 1978 Cat. 
ШЫ 55-2 УІ ASSEMBLED & TESTED | for details or Memory Design Handbook for application 
ADD $30 data. Both IMSAI and EXTENSYS did mfg. S-100 НАМ 
SPECIAL: 2716 EPROM's (450 NS} Are 514.95 EA. With Above Kit. boards using these devices. — P.S. These devices will not 
кіт FEATURES: 7. Any or all EPROM locations can be | МОК in the SD ЕРАМООНАМ", Please specify upper or 
1. Uses *5V only 2776 (2Kx8) EPROM's. disabled. lower 8K. (51626 or $1627). Asuper easy RAM to interface 
2. Allows up to 32K of software on рпа 8. Double sided PC boerd, solder-masked. | to a 780, 16 PIN DIP. 
3. IEEE 5-100 Compatible silk-acreened. 
4. Addressable as two independent 16K 9. Gold plated contact lingers. e price LOW POWER - 300NS 8 FOR 
blocks. 10. Unselecied EPROM's sutomelicelly cur 2114 А АМ SALE! $37.50 
5.c (елдей or Nocthslar bank ed down for low | AMHZ i 
— ынан n di ov тайы nd 4K STATIC RAM'S. MAJOR BRAND, NEW PARTS. 


These are the most sought after 21145, LOW POWER and 300NS FAST. 
8 FOR $37.50 


16K STATIC RAM 55-50 BUSS 


- " ын, т 
8 ix ыз Mox: Ж 


HH. эт эш жы emt PEN e^ а чи чи oum 


Б. On boerd wait state circuitry i! needed. 12. Easy and quick lo assemble, 


16K STATIC RAM KIT-S 100 BUSS 


PRICE CUT! 


" ELIT ЖИТТЕ, 
кїт | ^ Р | 
FOR «MHZ ) ү i 1 2" J Í | à y | 


а 
b oa 


ADD $10 


FOR 2MHZ 


KIT FEATURES 
1. Addressable as four separale 4K Blocks 
2. ОМ 8OARD 8ANK SELECT circuitry. (Crp- 


3. Uses 2114 (450NS) АК Static Rams. 
á- QN BOARD SELECTABLE WAIT STATES LOW PROFILE SOCKET SET-$12 


6 Double sided PC Board, wilh solder mask and А " 
silk screened layout Gold pialed contact fingers SUPPORT IC'S & CAPS-$19.95 


6 АН address and data lines fully buflered y 
7, Kit includes ALL parts and sockets. ASSEMBLED & TESTED-ADD $35 


8 PHANTOM із jumpered to PIN 67. 

p ане under 1,5 amps TYPICAL гот JOUR #1 SELLING 

pe d a can be populated as mmy RAM BOARD! 

uen STEREO! New, 
$-100 SOUND COMPUTER BOARD 


АХ last, an 5-100 Board that uniemhes the lub power of two J 
unbelievable General Instrumenta AY 3-8910 NMOS computer COMPLETE KIT! 


ADD $10 


| KIT FEATURES: 
FOR SWTPC 1 Addressatie on 16K Boundanes 
6800 BUSS! | Uses 2114 Siatic Ват 
= ‚ Fully Bypassed 


Double sided PC Board Solder mask 


ASSEMBLED AND and silk screened layout 
: All Parts and Sockets included 
TESTED - $35 Low Power Under 1 5 Amps Typical 


| BLANK PC BOARD—$30 COMPLETE SOCKET SET—$12 
| SUPPORT IC'S AND CAPS—$19.95 


D с М 


Ф in 


АК DYNAMIC RAM BLOWOUTI 
SAME AS INTEL 2107B! 
4K RAMS AT AN UNBELIEVABLE 50€ EACHI!! 


sound IC's Allows you under lota! compuler control to $ 95 Prime, new, National Semi., 1979 date coded, full spec. parts. М.5. 
gensrate an Ea number A. A" — ТЕМ, ы 84 ИММ5280-5М. Same as INTEL 21078-4, T.I. TMS4060, NEC uPD411, etc. 
games or any r program. nas can са n Я | 

ASSEMBLY LANGUAGE. etc. | (WITH DATA MANUAL} We bought a HUGE QTY. from a West Coast Distributor at truly 


DISTRESS PRICES! One of the most popular and reliable НАМ ever 
made. These parts have bean used by almosi all Major Computer Main 
Frame Mfg. the world over! Arranged as 4K x 1, 270 NS Access Time, 22 
Pin Dip. These units DO NOT use multiplexed addressing, thus making 
REFRESH and other timing very simple. See INTEL MEMORY DESIGN 
HANDBOOK for full application notes. Тһе NAT. SEMI. MEMORY DATA 
BOOK is available at most Radio Shack Stores. Prime units in original 
faciory tubes! 
4$5280-5N 4096 BITS x 1 270 NS ACCESS 


eu 
wom 8 FOR $4.95 32 FOR $16 
FACTORY CASE (450 PCS) — $180 
Sockets Special: 22 Pin Low Profile (With Purchase of 5260's) 8 FOR $1. 


NEW! G.I. COMPUTER SOUND CHIP 


KIT FEATURES: "s 

* TWO GI SOUND MPUTER I5. BLANK PC 

e FOUR PARALLEL O PORTS ON BOARD. 

« USES ON BOARD AUDIO AMPS OR YOUR STEREO BOARD W/DATA 
$3 


* ON BOARD PROTO TYPING AREA. 

* ALL SOCKETS, PARTS ANO HARDWARE ARE INCLUDED 
t PC BOARD 15 SOLDERMASKED. SILK SCREENED, WITH GOLD CONTACTS. 

* EASY. QUICK. AND FUN TO BUILD. WITH FULL INSTRUCTIONS 

+ USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY 

Both Вазю and Assembly Language Programming examples are included. 


BOFTWARE: 
SCL™ is now available! Our Sound Command Language makes wriling Sound Effacis programs 
а SNAP! SCL™ also Includes routines for Ragister-Examine-Modify, Memory-Examine-Modity, 
and Piay-Memory, SCL' is available on CP/M" compatible disketia or 2708 ог 2716. Diskette - 
$24.06 2708 - $19.96 2716 - $28.06. Oiskette includes the source. EPROM'S are ORG at 


COMPUTER PARTS SPECIALS 


ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


74LS175- .99 8035 Intel Single Chip CPU - 5.95 АҮЗ-8910. As leatured in July, 1979 BYTE! A tantestically powerlul Sound & Music 
74LS240 - 1.79 Signetics 2901 4 Bit Slice - 6.95 Generetor. Perfect for use with any 8 Bit Microprocessor. Contains: 3 Tone Channels. 
7415241 - 1.79 AMD 2903 4 Bit Super Slice - 12.50 Noise Generator, 3 Channels of Amplitude Control. t bit Envelope Period Control, 2-8 
74.5244 - 1.79 AMO 29705 Dual Port RAM - 8.95 жү тү, бреу oti ie pall Qu D EE D PI ci 


74LS373 - 1.99 


Digital Research Computers 


Р.О. ВОХ 401565 * GARLAND, TEXAS 75040 • (214) 271-3538 


SPECIAL OFFER: $95 each Add $3 far 60 page Data Manual. 
TERMS: Add $1.50 postage. We pay balance. Orders under $15 add 756 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & Н. Orders over $50, add 
B5€ for insurance. 


“TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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ФЫПТАСН! 

Single and dual Wace, 15 thru 100 MHz. Ali high жел. 
silivily Hitachi oscillascapes are built to demanding 
Hitachi quality slandards and are backed by a 2-year 
warranty. They're able to measure signals as low as 
imVidiviaion (with X5 vertical magnifier). 15 a 
specification you won'l find on any other 15 ог 30 MHz 
scopes. Pius: Z-axis modutalion, (гасе rotation, front 
panel Х-Ү operation lor all scope models, and X10 
sweep magnilicalion. And, 30 thru 100 MHz 
oscilloscopes olfar internal signal delay lines. For вазе 
of ораға оп, funcilonally-related controls are grouped 
into three blocks on the color coded front panel. Now 
here's the clincher: For what you'd expect to pay more, 
you actually pay less. Check our scopes before you 
decide. All scopes complete with prabes. 


Hitachi...The measure of quality. 
HITV302B 
30MHZ 
DUAL TRACE 
OSCILLOSCOPE 


List $995.00 
SALE $859.00 


ә TV sync-saparater circull 
a High-sensivity 1mV/dme 


intensity modylatian) 
= Signal delay line 
=» Completa with 2 probes 
е CHI. CH2, DUAL, ADD, 


CE ЖЕ 
HITV152B DUAL TRACE 15MHZ (ло delay) 


LIST $735.00 SALE $650.00 


элле көң 2] i 


WT “ f 
NV er 


Г | jor È: Y is 
127 


HIT-V202 
20MHz OUAL TRACE 


LIST PRIGE: $850 
OUR PRICE: $798.00 


e Dynamic range B div. 

» TV sync-separator circull 

» Built-in signal delay line 
(V-352) 

A-Y operation 

Sweep-time magnifier 

110 times) 

Trace rotation system 
Fine-adjusting, click-position- 
ing function 


HIT-V352 
35МН: DUAL TRACE 
WITH DELAY 
LIST PRICE: $1750.00 


OUA PRICE: 5998.00 

» Economically priced 20МН: 
dual trace oscilloscope 

* Square CRT with internal 
graticute (illuminated scale) 

* High-accuracy voltage àxis & 
time axis sêl al + 3% (certi- 
fled at 10" to 35"C) 

ә High-sensitivity 1mV/div. 

* Low drit 

+ 2 Year Warranty 


HITVS50B DUAL TRACE 50MHZ 
VARIABLE DELAYEO SWEEP $1745.00 


HITV1050 DUAL TRACE 100MHZ 
VARIABLE DELAYED SWEEP $2390.00 
FOR DETAILED INFORMATION SEE OUR 
60 PAGE DETACHAGLE CATALOG IN NOV. BYTE 


| patibility at input. 


| e 


LOW COST 


MODEL 
0804А: 


+ Nine functlons: 

1. dc voltage 

2. ac voltage 

3. dc current 

4. ac current 

5. гәзізізпсе 

6. diode test 

7. conductance (1-Я) 

B. logic level and 

Cconlinuily detect 
9. temperalure (K-type 
iharmocoupia) 

Peak hold on voltage 
and current lunctions 


Seleciabia audible 
indicator for continully 
ог level detection 


3% -digil resolution 
0.1% basic accuracy 
LCD display 
Overload pralection 


Safely designed 
lest leads 


FLU-D800A (кик. 1)........212599 
FLU- D802A (Funct. 17)... .... ‚51 79099 
FLU- D804A (Funct. 1-8)....... $229 
FLU-D810 ius sanen 10%.. .. .. 5259 
FLU-D811 (ems вепсь waa) $2990 


FOR ACCESSORIES, SEE OUR G0 PAGE 
DETACHABLE CATALOG IN THE NOV. BYTE 


ы 
—_ -—— - = 
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= GSC . 2001 FUNCTION GENERATOR === 
* Sine, Square, Triangle е Separate TTL Output * 1HZ 
to .1 MHz * Vari-DC Offset • 100:1 Sweep ( = 10V Input) 
е High, Low Leval 600 ohms Vari-Outputs. 


LIST $186.00 SALE $165.00 


-im a ee 


mec Perr a 


алм, 
«| | 


Мр. ааа, es = 2903 — - 


-- GSC - 4001 DIGITAL PULSE GENERATOR щш 
е Complement Output Pulse, Square Wave > 
Symetrical Square Wava = Variable Output 0.110 10V @ 
50 ohms. е Drives 40 TTL Loads * Pulse Widih, Spac- 
ing independently variable е Four Modas- Run, Trig. 
gered. Gated, One-Sho! е Sync-Out Leads Main Qutpul 


LIST $205.00 SALE $210.00 
cip A EE — m | a 


к=з GSC-8 R 

* SHZ to 650MHz»* 10MHz Crystal Oven timebase* Ex- 
ternal tima base input * Selectable 0.1, 1.0, 10 Sec. gate 
* Swilchable low pass 50 KHz Filer е True TTL Com 


SALE $375.00 - 


LIST $425.00 


PRIORITY ONE ELECTRONICS. 


de 16723 B ROSCOE BLVD. * SEPULVEDA, CA. 91343 
Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 0% eales taa,” 
Minimum order $15.00 Prepaid U.S. orders Jase than $75.00 Include 5% shipping and handling. 
no. 


MINIMUM $2.50. Excess relunded. Just In case ... plaase include your phone 


ces subject to 


change without notice. We will do our best to maintain prices thru January 1981, 
"SOCKET and CONNECTOR prices based on GOLD, not exceeding $700 per oz. 


"Sale Prices are tor prepaid orders only credit card orders wil) be charged appropriate freight 


ORDER TOLL FREE (800) 423-5633 


Global Specialties Corporation 
кетеер Continental Specialties Corporstion 


LP-1 LOGIC PROBE- Hand-held M probe provides 
instant reading óf logic levels tor TTL, OTL, HTL of CMOS. 
Input Impedance: 100,000 Ohms Min. Oetectable 
Pulse: 50 ns. Max. Input Signal (Frequency): 10 MHz 
Pulse Detector (LED): High speed train or singie event 
Pulse Memory: Pulse or level transition detected and 


stored ОСЕР | ist price ss000 SALE $45.00 


LP-2 LOGIC PROBE—Economy version of Model LP-1 

Safer than а volimeter. More accurale than à scope. түш 

Impedance: 300,000 Ohms Min. Oeteciabie Pulse: 300 

ns. Max. Input Signal (Freaquancy): 1.5 MHz. Pulsa Da- 

+ ae (LED): Kr cw ain or single event. Pulse 
emory: none. 

List price 525459 SALE $25.00 
GSLP3—High spaed logic probe Captures pulses as 
short as 1D ns. Input impedance: 500,000 Ohms. Mini- 
mum Ostectable Pulse: 6 ns. Max. Input Signal (Fre- 
quency): 60 MHz. Pulse Detector (LED): High speed 
train or single event Pulse Memory: Pulse or level tansi- 


lon detected and stored. GSCLP3 
SALE $69.00 


LIST PRICE $77.00 


GSC DIGITAL PULSER 


The ullimale in spaed and ease of operation Simply con- 
пас! clip leads to positiva and negaliva power, then touch 
DP-1's probe lo a circuit node; automatic polarity sensor 


| detects circuits high or low condition. Depress the push- 
button and trigger an opposite polarity pulse into (he cir- 


cuil. Fast, troubleshooting includes injecting signals al kay 
points in TTL, OTL, CMOS or oth&r papular circuits Tesi 


| wilh single pulsa or 100 pulses per second via built-in dual 
| control pushbutton button selects single snot or continu- 


Qus modes. LEO indicator monilors operating modes by 
flashing олсе for single pulse or continuously lor a pulse 
train. Completely automatic, probe-size lab/lield pulse 
qenaralor for any family of digital стсий5. Owipul: Tri- 
state. Polarity: Pulse-sensing apto-polarity. Sync and 


| Source: 100 mA. Pulse Train: 100 pps. LED Indicator: 
| Flashes for single pulse; stays lil lor pulse train. 


GSCDPI ...$8.00 SALE $75.00 


Trace signals through all e ol digital circuits, Unih clips 
over any DIP IC up to 16 pins. Each of 115 16 contacts 
connects to a single-bil lavel deleclor thal drives a high- 
intensity, numbered LED readout activated when the ap- 
ГЕ voltage axceads a hiked 2 V threshold. Logic "1" turns 
ЕО on; logic "07 keeps LED off. A power-seeking gale 
ne'works automabcally locates supply leads and feeds 
Ihem to tha LM-Ts internal circuilry. Saves minutes, even 
haurs in design T debugging of equipment. 
Voltage Threshold: 2 V *0.2:V. Input Impedance: 
100,000 Ohms. Input Voltage Range: 4-15 V max. across 
any Iwo or more inpuls. Current Drain: 200 mA at 10 V. 
Size: 4" I. x 2" w. x 1.75" d. when open. Walght: 3 ozs. 


GSCLMI ................85009 SALE $54.00 
GSC LOGICAL ANALYSIS KITS 


GSC Model LTC-1 Logical Analysis Kit —Compfete with 
LP-1 logic Probe, DP-1 Logic Pulser, LM-1 Logit Monitor, 
wiring accessories, manuals and molded case. . $220.00 


ALE $189.00 
GSC Model LTC-2 Logical Analysis КЇ1— Рог high-spoed 
and me ісі analysis. Same as Model LTC-1, except sub- 


stitules LP-3 High-Speed Lagic Probe... .. ... $250.00 


SALE $215.00 


J.LAS ‘AON JHL WOH 9O TV1V9 YNO НОУІЗА 


DISK DRIVES, etc. 


JA. Shu 
SA801R 


SAL 


$410% 


5395% 


Double Densily 


MORE 


Ca әгі 
Untor matted 
Per Disk 
Per Track 
ІВМ Format 
Per Disk 
Рат Track 
Transfer Rate 
Latency (average) 
Access Time 
Track to Track 
Average 
Setting Time 
Head Load Time 


Singia Density 


3.2 megabits 
41.7 kilobiis 


2.0 megabits 
26.6 kilabits 
Д kitobits/sec. 


6.4 megabits 
83.4 kilodits 


n/a 
п/а 

500 kllobits/sec. 
83 ms 


i E California Computer Systems 
CC S2422 


FLOPPY DISK CONTROLLER 
WITH CP/M VERSION 2.2 


IEE 5-100 COMPATIBLE SINGLE/DOUBLE DENSITY 
5'A"j8" DISK DRIVES 

SINGLE/DOUBLE HEADED 

ASSEMBLED & 

TESTED 

LIST $400.00 


Saciuring Application 


TAS 85 Апр 
Hanh Suir 
Митт; 
ТІ Track Gert 
ТІ Track Gari 
бат ЕЗІН 


ЕМ 3740 


Кн 523-01 
VRB-MU 525-10 
VRB-MII 525-16 
| VRB-MI 577-01 
ҮН-МИП 577-16 
VRB-FD32-1D00 
VR3.FD ү 


Son Secipi 
Мый 14 бесіді 
Ны ТІҢ Secim 
Soft Gerim 
Hua lh bacim 
Hard Serini 
beh басіа 


$37.00 


PRIORITY ONE ELECTRONICS 


| MODEL 


| MCP-1053-2 


SALE 
$375.00 


35 TRACK ADD-ON 
FOR THE TRS-80 
LIST $545.00 


SALE $279" 


MCP1027M1 — —^ 


—. 


MISCROPOLIS OVERSTOCK LIST| 


DESCRIPTION LIST 


5-100 SUB-SYSTEMS 
630 KB DUAL $1895 00 
315 KB SINGLE $1145 00 
315 KB SINGLE. NOPS $1045 00 
MCP-1042-1 — 143 KB SINGLE $795 00 
MCP-1041-1 — 143-KB SINGLE, NO PS — $595.00 


COMPLETE W/S-100 CONTROLLER, CABLES, 
MANUALS AND MICROPOLIS MDOS AND BASIC 


ADD-ON DRIVES 


530 КӨ DUAL $1395.00 
315 KB SINGLE $645.00 49500 
315 KB SINGLE, NO PS $545.00 — $475.00 
MCP-1882-1 143 KB SINGLE $545.00 5375.00 
MCP-1021-1 143 KB SINGLE, NO PS $445.00 $360.00 


REQUIRES ACCESSORY ADD-ON CABLES 


TRS-80° DISK DRIVES 


35 TRACK SINGLE $545.00 
35 TRACK DUAL $1195 00 
77 TRACK SINGLE $545.00 
77 TRACK DUAL $1395.00 


ACCESSORIES 


NEW 005/80 TRS-80* 
35 thru 77 

TRACK OPERATING 
SYSTEM 


MCP-1043-2 
MCP-1041-2 


MCP-1033-2 
МЕР-1023-2 
MCP-1021-2 


MCP-1027-1 
MCP-1037-1 
MCP-1027-2 
МСР-1037-2 


5289.95 
$595.00 
$439.00 
$795.00 


APP 395M 
SUPPLIED [M 

35 TRACK 77 TRACK 
$149.00 — $158.00 


$22.95 
$39.95 


PAT-24CEEE-2 Two Dre Dala Cable 
PAT-J4CEEE-4 Four Drive Data Cable 


- DISK JOCKEY | 
FLOPPY DISK CONTROLLER-SINGLE DENSITY 


List Price SALE 
THT-DJ1K KIT 


THT-0J1A A&T $229.00 


DISK JOCKEY 2D 
FLOPPY OISK CONTROLLER-DOUBLE DENSITY 
Lisi Price SALE 
$379.00 
£429.00 $409.00 


THT-DJ20K KIT 
THT-DJ2DA AAT 


же 16723 В ROSCOE BLVD. е SEPULVEDA, СА. 91343 

Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Onty. СА residents add 8% sales 1as 
Minimum order $15.00 Prepaid U.S. orders tess than $75.00 include 5% shipping and handling 
MINIMUM $2.50. Excess refunded. Just in case ... please include your phone no. Prices nib[ect їй 
change without notice. We will do our best lo maintain prices thru January 1981. 
"SOCKET and CONNECTOR prices based on GOLD, not exceeding 5700 per oz. 


*Sale Prices are for отара orders aniy credil card orders will be charged apmopriate таңум 


ORDER TOLL FREE 1-800-423-5633 ORDER TOLL FREE 1-800-423-5633 


Circle 330 on inquiry card. 


| THT-D1S Single Drive ............ 


DISCUS/2D™ 
DOUBLE DENSITY DISK SYSTEM 


Why not go all the way to the prolessional/industrial stan- 
dard of 600K byte/side disk memory wilh your S-100 
зүзіет? The new OISCUS/20™ full-size, double-density 
Порру disk system is aclually less expensive than many 
mini-tloppy systems. 

And Thinker Toys" hasn' jus! made full-siza, double- 
density disk memory affordable...we've made it more 
functional. 

Thinker Toys" ^ has developed BASIC-V'* a virtual disk 
BASIC that lets you address all 600K bytes (expandable to 
1 megabyte) as if were main тен. The data farmat is 
Soft-sectored and compatible with IBM's new System 34. 
And DISCUS/20" accepts both single-density and dou- 
ble-density disks for complete flexibility in data storage 

And DISCUS/2D"' is even more altractiva because 1% 
priced and delivered as a truly complete system. It's com- 
plete with ali hardware. I's complete with а! nacessary 
Software. And it's completely assembled, tested and 
warranted. 


Specifications: 

* CP/M V2 2 standard 

» Plug compatible with Shugart, Remek and Siemens 
Singla- or double-sided drives 

» Double/single-density capability ulilizing МЕМ and FM 
dala formats 

» Western Digital 1791 LSI floppy disk controller chip 

* Uses 2K ol S-100 address space: 
— 11K PROM with built-in disk drive and I/O ulility 
subroutines incorporating memory mapped 1/0 
— 1K 2114-3L 300 ns access ume RAM for disk data 
offaring and general purpose use 

* Starting address of memory space is 340:000 (E000 
hex) for compatibility with other popular ROM based 
sysiems 

* Phase-locked data separator and crystal controlled 
disk data wrile precompensation = to insure the 
hig n standards of data Integrity in double density 
mode. 

• Compatible with ай 2 MHz and 4 MHz systame which 
conform with Ihe proposed IEEE standard for the 
S-100 bus 

» 1602 UART with crystalt-conirolled baud-rala generator 

* Sixteen switch selectable baud rates from 50 to 19,200 
bils/second 

* TTY current loop and Industry standard AS232C seria! 
interface 

« Power-on jump circuitry lar automatic bootstrap loading 
from the disk drive 

* Power aun ph gapiromoms: + 8V @ 1200 ma; + 16V (9 
150 ma; – 16У @ 70 ma. List Price SALE 

THT-D20$ Single Orive.,..........-. 51199.00 $ 998.00 

THT-D20D Double Отме....,........ $1994.00 $1649.00 


ТНТ-0225 бізсіз Drive $1545.00 $1258 00 
ІНТ-0220 Double Orive............. $2740.00 5229500 


DISCUS 1 
FULL-SIZE, SINGLE-DENSITY 
DISK MEMORY SYSTEM 


Specifications: 

Data Specifications and Formats 

. 250,000 byte capacity per standard 8” lloppy diskelte 

* Soft-sectored IBM-compatible formal: 77 tracks/26 
sectors per track/128 bytes per sector 

е Includes Disk/ATE'" disk operating system with integral 
monitor, assembler and text editor & BASIC-V advanced 
virtual disk BASIC capable of addressing up to 1 
megabyte 

* Software customized for SOL and Exidy available 

* Patches for CP/M* included 

* Optional CP/M" Microsoft BASIC. and FORTRAN 
available. List Price Our Price 

$995.00 $950.00 


ТНТ-010 Dua! Drive ............. $1790.00 $1595.00 


DISCUS HD 28 MEGABYTES List Price 
THT-M26$ Subsystem — S 
THT-M26A Add-on hard disk (те ., 
THT-M26HO0C Hard disk controller... .,,. 


| Smpping Weight: THT-M26S&A .. ... ... — 


Shipping Weight THT-M26HOC .. 
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SURPLUS 
QUM2980 тшшш. 


BANK 
TERMINAL 


DI SK ETT Е S Megabyte = телим к. detent ia be heated oreille еа а 


H Г - t t 
FREE PLASTIC LIBRARY CASE INCLUDED WITH THE Hard Disk Drive "dede e airnn meme ңіс nli үч=— ee Р 
PURCHASE OF EVERY HOX OF DISKETTES posted umo the customers pasgbock amd айтти агаа fecuti "= 
Packaged in thc same physical size as the industry stan- Дене тазға p ral (ее witha the ердін; USED Te ay 
қазьейысдег ыйбыта Ungtal fr dard 5 1/4" minifloppy disk drive, The micro-Winehes- | сама Ма лылы сы... 


m Зарана рч гонта rd ter stores thirty times as nuch data (6.38 mecabytes 
"o лемге» елуді Heddy Ме each dia unformatted), acceases data twice as fast (170 milli- 
xmafactugud with а fetworced fiauchobe. secda) and transfers data twenty thoes faster (5.0 ӘРГИТҮТІТІТІЛІІ! 
a BOX 


And © cures, n plantje Horary сале із іппінісі megablts per second, ) ‘eee eee eee BOARDS $2495 


Fath ~rr бос пі diskettes, AITHNA H ИЛ - m оёеёвһьавъвват=иыш. 
ipe ify córgatar or еца actors, . " " - - 
he ST505 is factory sealed to protect the media from "TED E: 


Теп boxes 322.75 ьн  M— € € environmental contaminatea, Requires only DC voltage, тага қатемен Жел кеі м» 


Dual California Dipltal 51/4" enclosure, e 4 +0: 
има ве мек ыл екеш | 57:08 drive and power supply. 51500 ER clu. 


Hegeires +i тай. КЕТ СР vba, 
ше. 527.90 423.00 Seetch TA4MONIGK19) 45.00 32450 қ 
өтімін DAOIN юе — 17.00 liens ғыю 41.00 | Shugart Aswoctates АЛЛОО removable $300 RM Е те айар рег: арчи 
needia diak drive for above package. add: 


һа зетін, Claws ree FTL bw Ht. 
LICUIT. ACH h bw (ta, Ye ыж 16 bz МИХ wos tru | 5-100 A Apple controller acheduled Гог 
vn $e side/mingic den. 7 9-0 $35. pà 3141 но. HT. шо P 5. J i le 
ile atde/ duable Ұй 150% ута 35, 7% ФО Y. rii release, 
Single sija! i? өссістт 130231 b, i, fih. пы F 
Liata togbie D. 741-20 EN HB. 33433 %Ю%, жы 


| scorch ba ele enn іш, ҰМ) ЧМА-СЬ ЕВ) pleser өртеу 1 4 у. Shugarl Associates 


Гг. ыы агенті а САТР d. disxpac а, тотто) tte 


ъъ. j | == E „* ў А y | 
= E IVI O R Ж... E | jini E] PORTABLE BATA ENTRY SYSTEM 
| " - — - - а ware breigerd for priali мөте «ет riim 
$389 = : | - r екніші шалым, meprise on 
- Ш ata Bas bren «тйш-үччї, Ur tr айл 
| а tbe accumtic comer an 21 ther te 


| 801/ R Disk Drive 15 lbs. | —а woe conne Fe 
Segan S011 with ІЛ" 208 purer щру, numin бұны fan, «чит = +795 i S d aen Беат seep eT са. зба Р ia Le 


wie bn Qual catiosure ajh «Ш thre паство цех Ьава Сер. 
unghii ілеінйей| 1 рчл, АБЫ» E801 amits removed from »arvice in тала сен ан. Саніна 1 с, Ua 


ал bore lp niih? Мыдағ UUM dak dines 11195 


T pm dp "а wr card cob ciat | Regulated $995 | в Г 


af Vett efit M EARS 


Installation ік simple, Anyone who has Был we riva. 2201 Mo cbe. Power Supply "ік | 
« er changed а spark plug чіншій be шығ | ve 7 | А |» 
to upgrade his miczocomgputer, ^ | | 5 VOLT DAMP : eu a 4 


How сал California Digital offer thege i ! ' бое» ‚т мы ы: : 
n озогу upegrade sets ш 25", below our competition’ | - n NP pue ut T ғ 
Stinply, ce iy in volume, wholesale to doner 4nd BSR Subir far FELI iita re “ауа а 
sal the balance directly ia owners of personal micro- | - | SYSTEM 
systems, These 16K dynamic memory circuits аге i Fi a 
hu логу prime and unc anditianally guaranteed for one i |! X10 
full vear. NOW, before vou change your mind, pick | 2: | | 
up the telephone and order vour up-grade rmcmorv - | 
{го California Digital. Add 53 for TRS80 pin pers, Tum oni лде “с 
STATIC 1-31 32-99 100-5С -U50 = Kt acne x inane lino M RN Агу 
21102 430ns. 1.10 .9b «99  .U0 .85 МЭЙ Timor «іріп chm Appliunes Мук ute ж. Haas тї wH i 


2 Мая vd Lan p Modi. УЮ Wait 12.95 іші лым? 1s iè E n 
21L02 25Q0nS, 1.49 1. 39 . 25 $ t ur: maim ims чыш ndi АБДЫШ Alb emitrb 13,50 (экн а of inde dcr ъъ! ш рамен bs ттік ае. 


2114 tKx4 450 3.92 5,50 0,28 4.7. 4.50 "a Meu csi nd Miele чы p Sa а 


з1141Кх4 300 8.84 8.50 8.00 ` 
1044 КА) 450 5.03 5,50 8, 25 ; 1=S10 в ARI 
АР: к: i 
4014 Kx) 250 9.03 9.50 0.00 Ф nodi 08 


1045 Ikxt 150 8.93 8.50 8,00 + 
1037 thx! 250 9.95 9.50 8,00 ы M a. 


5957 tow pow. 5.95 5.50 5,00 4.80 4.60 | 51495 d Eie ae 74, 
2716 EPROM самирстара а м 
T + CONNECTORS, E- \ DATA INPUT 
өлдіге c3: dx = Tees, TERMINAL 


„сылгы gel iere ires ie d 


We hive slashed price in an effort to reduce our over suede data Fe tali лй. m 


жоскегі inventory. There ara single five volt EPROMs e 
munufactured by one of the Worldy largesi producers | n eut vira fumer eal | Muere uit ch hall effect ызыл, Тыр? Uim Me 


+ 1 mbviscr the « ibr y dod 
страните АН are first quality prime devices aae p nehm deli am “г e 


ae ңа «CINA л түз ? Б est of i thia VUE DC tept imej, miah- jutja атаның, v. ч «фин їз 


n : ІР ; to тізі the perierit hamo ба ap e EED compo er nd video біррйлт, ar anid clic 
ме 108) AIS ventes ! muodifieacium ӨМІ accept ther fuackareiil 131-45 6 мгоѓсонтыіте, 
іг-өзі н/бег 430° ғо һ . hive wall regulate! роет р Im оа оце Éor ай жігіне фто June (v1. | 
| фаш nife weap г TETE i ! АД umts аге ің гасе ла, курман алымын oer 870 һә. 
Бил» іңейт. —— 03 j t 
Huius Hi=ttrl, © V | 
Эле» / Ait air , 149 (05. ‚ : | 


WESTERN UNION 


Ultra Violer Products UVS ТТЕ | sm, u «| ENCLOSURE 


181% (ина) firu "W 4,60 


4159 Марго MUET 8.60 |, | hene cnclomares eere авага = 
426 iota, бй) W AK ш и оры u 1 tered fuf ёсе! (чыту t» Laie 
bu» ÒS ter abe 5.00 тұтты Terao Mhe ғам» 
purget of the ұстым ға be atii s 


26 ^3, ' 
With ри һа of 3r, TI-GRLATK D Санат FT. ыы = — нін т tut i imet 
$9 2 ы 4 LE SIL m аһ 3-| [IL rr 
TC ша Речь Wire Wrap CENY RLNN IE avirahteférd реет өлді». 
F 00 31430390 
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2716 EPROM's T mma сли, Арс 
s = 45 с counmctore, DII чи шарбы Міне Ссанг яза 


2.14 " 30/10 TM$- 
$79 value а > iam re peer oed amd m re, miim ever a $24 95 


TOLL FREE ORDER LINE 


All merchandise sold by California Digital із premium ered. 
Шырріпші Fle yè pousda ЯЗ Uu; each Шш! Иги] udi q.d] ( ) = 


4 енгі: "ыл ariera 1/1%, shipplag Laced will be тч ЙАШ. 
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California Di 


Post Office Box 3097 B e Torrance, California 90503 
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ANACOM 150 


DOT MATRIX PRINTER 


Mig. suggested list 11350 
Califoraia Digital 


introductory Price 


Full 136 Characters 
for the price of 80 


CUR ABELITY, „1а the kn gorrgoramt ef the tw 
Мете 152. Мо bella oo whünled, ne реони. 
par conadatent bigh quality сырыт. 


Тын lee wife diet marie рз Jeatares а balligtle 
ікра prin! meager guaranniwmd fap Hotes па он 
«Мағастаға, Low nori {ЇЇ integrated circuits add to 
rhe ее of the petater 


Microprocessor cavpoied logic еее ug bedi rections 
head allows tie Arator үү Аяк up 15 ppeedg a£ 130 
rharactara рег ешт cabanas wide. 


Adpistahlo Асма andi маға ия bead рар ртгігіі the 
Aati la scerpi Awe iach wide toltiefast forme, 


Зин рена т shop paper perkeratiios. carriage 
төйәге! Line fred ad » eita lumen pat mch, 


lerin paper ahivid gibmite stented proofing add 
tg the ovora) үп Ағ pf the ктп. 


The Альычт 150 ts Пейлін ју thy begi vakye in todas 
emmmer coH ive world of rnbcro-printera. 


TERMINAL 


The піз 2101 dipplsr terminal іш sie ТЫМ entry (nip 
the plug compal able тісте compter іды су. 


Thus mreduiariv соптғылей СИТ terminal has been 
кетерге with tic user in miad. The videa ынак 
medales етін қой tiu 10 provide the среғмаг wiih 
a confert side vonin posture, 


Terrive lech Г = ЛУ green — BCfeen ама a 
eriap 7 by lt character matrix 


Shorea БІ iy 24 fime sarera form with а 24h fines 
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£n the ever of a ay giai ғаз ішекті lem, 


R7 key БайчлМе ит] ірубозгф arrangement шад 
жез тайне entry pwi igh user бейљыые Mante 
hem йун. 


The ЛИШ video {трт Шш] be AS) сорар ль and dian 
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IBM direct price 41295 
CALIFORNIA DIGITAL 
discoqat price 


‘1195 deli & 
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INTEGRAL DATA 
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Paper Tiger | МИТ ——A enm 
св os $1150 | "acrem ur < HERR, UN Serer Supe PU 


The 4480 Pager Tiger usea а dot ғамгін character farmatian techalges іп «ich the. 
Placement of the dota ovurlap both horiaonLally мый variiralky to achieve ж conn Calander} Clock, Bat. bsrk-up 7434 
Parallel Insartace 7T720A нз Pies жін Weer 


sality printing. 
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CALIF OANA COMPUTER SYSTEMS 
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Cenaranirs інегіссе card 1718 ti 
13K РАСМ Минм!е 7114 Ер 
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All merchandise sold by California Digital is premium grade. ( 800:421-5041 


| . TECHNICAL & CALIFORNIA 


(213679-9001 


го жт ас 
4 
Pr 


Callfarnia residents ddd ЙЗ. Bnina tax, C Oira diecmiriuged 
i Open accaunis етіне to шілб gupperted ізін а сиы 
tions and соғаратіна таңа "Бареш Lain X Нраінттинчн, 
Warehouge: 15608 Шаан ЕГІ Ааа In appa 


Circle 331 оп Inquiry card. 


COMPUTER 


15620 South Inglewood Avenue 


SYSTEMS Lawndale, California 90260 


INC. (213) 970-0952 


WE ACCEPT MASTER CHARGE 


VISA & AMERICAN EXPRESS 


THE GREAT Q.T. BOARD SET SALE | 
6 SLOT MOTHER BOARD KIT FREE WITH EACH BOARD SET PURCHASED 


О.Т. во SET #1 (KIT) 
2+80 CPU (Rev |) 
Expandable + with 32K 
Monitor For Serial Terminai 


Q.T. вг сет #2 (кіт) 
Z*CPU (Rev 1) 

Expandable * with 64K 

FOCI! Obl Den Controller A&T 
Monitor For Serial Terminal 


QT MEMORY EXPANSION KITS 
for 


TRS-80* APPLE e EXIDY 


4116 200 ns ......8 for $35.00 
2716 (5V-450 ns) $13.50 
2716 (5&12V-450 пз)... $13.50 
2732 (5V) ............. 955.00 
2114L 300 ns 8 for $40.00 

- $4.25 ва. 


KASETTE LIBRARY 


Pari No. 

CAS-10-8 
Blive Grey/ Beige Black 
8" Diskette Holder ... 

CAS- 10-5 
Blue’Grey/Benge Black 
5" Diskette Holder ..., 


. $4.50 or 37510.00 


$4.25 or 3/$10.00 


PRINTERS 
DP-9501 - Anadex 


9x11 dot meters, 220 column, 200 cps А 


graphics 
AD X-9501 шапаага DP-9501 ..$1475.00 
ADX-9501G with graphics & 2K $1525.00 
Centronics 
CEN-730-1 730-14 
CEN-737-1 737-1. 
LP-80 - Maichiess 
9 x T mains, 132 column, 125 cps, bi-directional 


PAPER TIGER - Integral Data 


132 column, рага! & serial, 150 cps. graphics 

105-440 105-440 

1DS-440GID S-440 w/graphics, $1050.00 
SPINWRITER - NEC 

$5 cps, bedirechonal, lattar quality with tractor 

serial or per 

МЕС-5510 with 2K butler... . . $2600.00 

NOVATION CAT 


300 baud, auto answerorginela acoustic 
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FOR 
STARTERS 
Our 


Normal $525.00 


Q.T. 


Price $425.00 


FOR 
HOBBYISTS 
Our 


Place Orders Toll Free 1-800-421-5150 
(Continental U.S. Only — Except Calif.) 
Retail Store Open 10:00 A.M. to 6:00 P.M. 
Daily Except Sunday 
QT CATALOG NOW AVAILABLE 


S.D. BD set #1 (KIT) 


SBC-100 
Expandoram | with 32K RAM Қы 


Versalloppy | Nonii 
Monitor For Serial Terminal Retail $950.00 


BIOS for 8" or 5'4" Drives Q.T. 
Price $850.00 


S.D. вр сет 42(KiD FOR SMALL BUSINESSES 
SBC-200 & SOFTWARE DEVELOPERS 


FOR SERIOUS 


| 
мота! $1050.00 


price — $850.00 


Versafioppy Il 


SPECIAL 

SINGLE BOARD COMPUTER 

4 MHz Z80A CPU, дЫ den Controller 
(5%" or 8" simultaneously), СР/МФ 
compatible, on-bd EPROM/RAM/ 
ROM, two serial & two parallel paris, 
real time СІК, std 2K monitor & disk 
routine on ROM, one year warranty. 


SPECIAL PRICE THIS MONTH 
TLT-FDC-1 (A&T only) 

DOUBLE DENSITY CONTROLLER 
Controls up to 4 mini or 4 maxi drives 
simultaneously, ІВМ diskete formal, 
works with 301 or ОН sided drives, 1K 
RAM data buffer. works wilh any CPU 
regardiess of clock speed, CP/M® 2.2 
furnished for 5%" or В", Oasis compat- 
ible. 

TLT-FDC Il (AAT only) 


QT MINI-SYSTEMS 


в (4 MHz) Z80A СР)» Dol Den Controller 
e Two serial & two parallel ports е Real 
lime clock е 2K Monitor on ROM е 48K 
Memory board е Mainframe with 6 siol 
mother board е DOS оп 54° disk 
w/manuals. 

QT Mini-System !( > Megabyte).$2196.00 
Two B-51 sgl sided/sgl den drives 
QT Mint-Syatem li (1 Megabyte) $2405.00 

Includes two B-52 db! sided/dbl den 
dnves 
(Just add terminal & compute) 


CONNECTORS 


5-100 (IMSAI i e 
Gold Solder Тай .......... 10 for $2.25 


Monitor For Serial Terminal 
BIOS for Disk Drives 


Expandoram 11 with 32K НАМ Our 
Normal 
Retail 


Q.T. 


Price 


PARTS 


MICROPROCESSORS 
280 (2MHz} ... 
Z80A (4MHz).,. 


TMS 9900 JL . ‚ $29. 95 
8080А SUPPORT 


KEYBOARD CHIPS 


AY5-2376 $13.75 
AY5-3800 ... . $13.75 


BAUD RATE 
GENERATORS 


МС14411 ... $11.00 
1.5332 ХТА ...$ 4.95 


DISK COMTROLLER 


$1150.00 
$1000.00 


EPROMS 


2516 (5V) 

2718 (5V) 

2716 (5 А 12V) $13.50 
$15. 


MISCELLANEOUS 
OTHER COMPONENTS 


TR1602B 
AY$-1013A .. ..$ 4.50 


CHARACTER 
GENERATORS 


51 $10. 
LWR CASE (5V) 
6600 PRODUCTS 


«Typewriter keyboartt » Microprocessor 
controls е Upper/lower case е Adjust- 
able baud rates (75-8600 baud) e Special 


function keys 


Second page memory option... $25.00 


Circle 332 on Inquiry card. 


DISKETTES 


r қазып Б О ЕНЕ 
VER. 52%-01 Ey hi doctr. 
VEH-525-10 10 sector ...... —— қалма, AM na 
VER-525-18 16 sector ......... m— 
8% diti pig, dii den, bos of 10 
à 590-03 БОН sector ........................ 
8 қиса agi den bos of 1D 
VER-324-1000 Soll sector ............ кла аңа а cs! C 17 
B^ ді көл? doi Dem ба el 19 
VER-34-8000 Soll sector 
E Qi офи, doi den бок of 70 
VER-34-4000 Soll seclor 


HARD HOLES 


Фуод усыг valuable pol eire Мсеп ұрам damage 

F8I-HHO Рко of 50 for 87 

FSi-HOA Q" Аррїслїпг,.,..,........,‚. ........ 

FSi-HHiM Pkg о! 50 for 54” -tfthwhrr evrt ats 
| FSI-HMA 5%” Applicator meester eae а bi TT 


Mainframe + Cal карлар баз 
12 yim 3 10D търт Рр acit 22 eS Peer birt 
СС8-2200АТ AAT. ...... 
QT a” Disk Mainirame 
бын! B^ dew colours with б stot morheobgaud 
ОТС-МҒ-БОв with Wamp p.s. ...... sacro 
a [hik Манап ттары wiih 18A 
GTC-MF*MD12 (12 slot M/B) .. .. 
QTC-MFMD6 (6 slot M/B).....,.,. . ., 
OTC-MF*MD w/o МВ 
Mainirams - Т.Е. 
TEI-MCS-112 (12 slot М/В) .......... .. 5 
TEI-MCS-122 i22 slol M/B) ..... ... 


. 5575.00 
.. 5695.00 


BARE BOARDS AVAILABLE 
ON MANY PRODUCTS 


Double Density - Cal Corm Sys 


БА" or & disk controller with trea CP/M 2 


CCS-2422A A&T ...................$374.95 


SBC-100-SD 
2.5 MH 280 CPU wih seria! 5 paraile! (/O ports 
SDS-SBC100K Kit............ 2.....%269,95 
SDS-SBC100AT A&T ....... „+++. 9339.95 


SBC-200 - SD Systems 
4 MHz 280 CPU wih serial & parallel O poris 


SDS-SBC200K Kit.................. $299.95 
SDS-SBC200AT AST .......... nee 9375.00 
CB2 - S.S.M. 

2 or 4 MHz switchable 280 CPU with RAM, ROM & 1/0 
SSM-CB2K Kit ....... — AONE e $239.95 
SSM-CB2AT ААТ. 


2810 Z-80 CPU - Cal Comp Sys 
2 ot 4 MHz 280A CPU w/sanal І/О port 


CCS-2810 A&T............. nr $275.00 


ExpandoRAM ! - SD Systems 
2.5 MHz RAM board expandadle from 16K to 64K 


SDS-RAM18K 16K kit.......... .....5245.00 
SDS-RAM18AT 16K A&T ...........$295.00 


SDS-RAM32K 32K kit....... IS . -$275.00 
SDS-RAM32AT 32K A&T ........ | $325.00 
SDS-RAMA48K 48K kit..... Um $305.00 
505-НАМАВАТ 48K AST ........... $355.00 
SDS-RAMG4K 64K kit............... $335.00 
SDS-RAMG4AT БАК A&T ........... $385.00 
ExpandoRAM 1! - SD Systems 


4 MHz RAM board expandabia from 16K lo 256K 
SDS-RAM216K 16K kit.............. $249.95 


COMPUTER “=>” 
SYSTEMS | 
INC. e 


15620 South Inglewood Avenue 
Lawndale, California 90260 
(213) 970-0952 


Circle 332 on inquiry card. 


2 of 4 MHz 15K static RAM - 
CCS-2018B 16K 2 MHz ААТ ........ 
CCS-2016BCK 16K 4 MHz A&T .....$309.00 


DISK DRIVES 


QT DISK PACKAGE 
Ot Denm Controher AAT tea В dii den dew СҰҒЫ 22 cabra ровен 
tupphy b cabet „...., ээ sd Гете кт” $1295.00 
DUAL 8” DRIVES 
(жы Den Diis sh Ceo. Оғну 
2 mgl sided (8018) . ГУЧ Tct en 
2 dbi sided (QUME).. ХИ” —Á 


a“ DISK DRIVES 
Mighty «aabie Порру ah was age йе dibi den 


mS UIDES EN балду 
QME-8D5 (851R compatible) ...... .... 
Pkg ol о................ r т +e L] 


5%” URIVES 
MPt-BS? МР1 B-53 
Sg) Saes So’ ГИМ Den 
Enact Бары етее 10: 54-400 


MPI-B52 MPi B-52 
Dei Sen Doi Den 

MPt-Bà1 MPi B-91 ......... us ...... 
Sq "dea Суы Cen 77 Tracks 


PER-FO200 PERTEC ҒО-200.., .... 
Sg! Dara 59 Do Den 


QT Silence Plus 
В Soi ree эв VEI 


OTC-6 Slot BB Bara board 

OTC.8 Slot K kit ........ 

QTC-8 Slot AT ABT 

SH ГӘ. x Oa | 

OTC-12 Slol BB Bare board. 

QTC-12 Siol K kit й 

@TC-12 Slol AT ААТ. 

IB Ым 114; «бт | 

GTC-18 Slot 88 Gare board... . .. ..... 
QTC-18 Slot K ки .. 


QTC-18 Slot AT AST 


SDS-RAM232K 32K kit.............. $289.95 
SDS-RAM232AT 32K AAT ...... ++. $339.95 
SDS-RAM248K 48K kit.............. $324.95 
SDS-RAM24BAT 48K A&T ..........$374.95 
SDS-RAM264K 64K kit..............$359.95 
SDS-RAM264AT 64K АЯТ .......... $409.95 


16K Static RAM - Cal Comp Sys 


а гейі memory bargain 


PB-1 ч 5.5.М. 


2708. 2716 EPROM board with built-in programmer 
SSM-PB1K Кїї................ е. $159.95 
SSM-PB1AT A&T ......... .-.......9238.85 


PROM-100 - SD Systems 


2708, 2716, 2732. 2758 & 2516 EPROM programmer 
SDS-PROM-100K КИ................ $175.00 
SDS-PROM-100AT A&T 


1/0-4 - 8.5.М. 


2 serial І/О ports plus 2 рага іе! LO ports 


SSM-IO4K kit ...................... $179.95 

SSM-IO4AT A&T ............. ......%258.05 

SSM-IO4BB Bare board.............$ 35.00 
SB1-8.5.M. 

15 Hz to 25K Hz music synihasizar lor S-100 

SSM-SB1K kit.......... аьла «cin aad $239.95 

55М-5ВЛАТ А&Т ....... UOw— $299.95 


58-100 Extender - Cal Comp Sys 


Puts problem boards within ossy reach 


CCS-2520A A&T .......... 


aa ee hata 


PLACE ORDERS TOLL FREE 
1-800-421-5150 
(CONTINENTAL 0.8. ONLY) 
(EXCEPT CALIFORNIA) 


Apple is a tredemark of Apple Computer. Inc. 


CP/M and MP/M are trademarks of Digital Research. 


TRS-80 is £ trademark of Aadio Shack. 


sesso os 0225.00 


.$ 24.95 


QT APPLE CORNER 


MEX-16A2 Apple Expansion Kit ............. 
Buy 4 Sete ііі 
" DISK ORIVE - APPLE 


A.” chek Store wih соті ойым for pout А 
APL-5DC with controller . 
APL-5D w/out contratar 
8" DRIVES for APPLE 
Controller, two 8" drives, cabinet & cable , 
GT APPLE OISK И 
Bol яо, dbl dan, Iwo 8" QUME drives with controllar. 
Pwr supply, Cabinet, Cabling, documentation & one box 
0  —-———'—— npe $2195.00 
ОТ APPLE DISK LT] 


...ҡ. $1450.00 


Paral L barial нтте ine yout Apple 
$5M-AIO K Kit Via eter sede verre ve enewenvaty 
S5M-Al0 AT ААТ 
APPLE кенеді от Sysiem 
Real "План Сга залуу Dick 
QTC-CCA-AT ААТ 


SUPERTALKER - Min Hardware 
Speech racogeston^ ренты ит wipes Ё meu 
MHW-STLK АҚТ "vhbàiij4iubBhbaéónbbàt46tARA $445 


2-80 CARD D ter APPLE 
2-80 CRU cand mth CP/M lar your Appie 
MST-Z80 AAT 
MICROMODEM - D.C. Hayes 
Auto ала ағ dui moon card lor Apple бт B- СОО 
DCH-MMZ2 Appie modem 
ОСН-ММ100 5-100 modem ..... 


ZIP* DIP Il SOCKETS 


16 PIN ZIP* DIP И .......... p 
24 PIN ZIP* DIP И 


WE ACCEPT M/C 
VISA & AM EXP 


Versa y |- SD Systems 
Versatile floppy disk controller for B" or 5%" 

с kit ...................... $219.95 
SDS-VFIAT A&T ...................%269,95 
Versafloppy ІІ - SD Systems 

New double далану controller lor both B" & 597 

SUS- WEIN kil ,..................... $309.95 

SDS-VF2AT A&T ................... $369.95 
VDB-8024 - SD Systems 

80 x 24 1/0) mapped video board wilh keyboard I/O 

SDS-VDBK kit ..................... $339.95 

SDS-VDBAT A&T ......... —— à $399.95 

VB3 - $.S.M. 

BÜ к 24 x 48 memory mapped with graphics 

SSM-VB3-4mhzK kit, 4 MHz ......... $399.95 

SSM-VB3-AmhzAT АЯТ, 4 MHz...... 5464.95 

SAVES naea 80 x 48 upgrade, 4 MHz 


anii a йыр дыр» ,4......9 89.00 


VIDEO BOARD ‘thaca Audio 
64 x 16 assembied А tested S- 100 video board 


IIS-VBDAT A&T..................... $99.95 


„Т1 Active Terminator 
55М-ТІК Кїї.......................$ 34.00 


SSM-TIAT A AT — ——— 64.00 
VB2 1/0 Mapped Video Interface 


SSM-VB2K Кїї................ 2. $160.00 
SSM-VB2AT А & Т................. $210.00 
XB1 Extender Board 
SSM-XB1K kit (with Connector) ..... $ 22.00 
SSM-XB1lATA&T,...... enr 20.00 


2-80 STARTER KIT - SD 8 
2-80 computer with RAM, ROM, 1/0 à keyboard 


505-280К kit .....................я $319.95 


TERMS OF SALE: Cash, checks, money orders, 
credit cards accepled. Also С.О.О. orders under 
$100.00 Minimum order $10.00. California resi- 
dents add 6% sales tax, Minimum shipping and 
handiing charge $2.50 Prices subject to change 
without notice. International sales in Amercan 
dollars only. 
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EG 


We're not selling it. The J ADE Catalog i 18 the best, and the best things 
in life are free. We will send you our new 1981 edition describing over 


4000 microcomputer parts, components, boards, systems, accessories, 


S-100 Boards 


Auges 
64K RAM Board - Cal Comp Sys 


4 MHz, bank selectable, IEEE standard 
МЕМ-64565А А4Т............ o. $449.95 


Memory Bank - Jade 
4 MHz, IEEE 5-100, bank selectable, В or 16 bil 


MEM-89730K Ки, no RAM ........ $219.95 
MEM-18730K 16K hit ...... eorr nude $249.95 
MEM-16730A I6K A & T .......... $289.85 
MEM-32731K 32K kit ......... .... 6289.85 
MEM-32731A 32K А «Т ...... e $339.95 
MEM-48732K 48K kit ......... o. 8324.05 
MEM-48732A 48K A & T .......... $374.05 
MEM-64733K 64K hit ............. $359.05 
MEM-64733A 64K AGT .......... $409.05 
MEM-99730B Bare board ............ $56.00 


ExpandoRAM II - SD Systems 
4 MHz RAM board expandable from 16K to 256K 


MEM-18630A J6K hit ............. $289.95 
MEM-16630A i6K Jade A & T ..... 8339.95 
MEM-32831K 32K Rit ...... oe, 6329.05 
MEM-32631A 32K Jade A& T ..... $379.95 
MEM-48832K 48K kit ...... oo. 8369.95 
MEM-48831A 45K Jade A & 7T ..... $419.95 
MEM-64633K 64K kil ............. $409.95 
MEM-64633A 64K Jade А 4 7 ..... $459.95 


32K STATIC RAM - Jade 
2 ur 4 MHz expandable static RAM board uses 211414 


МЕМ-16151К ;5K 4 MHz kit ...... $169.95 
МЕМ-16151А 16K 4 MHz A ё Т... $224.96 
MEM-32151K 32K 4 MHz kit ...... $200.96 
MEM-32161A 32K 4 MHz A & Т... $349.95 


16K STATIC RAM - Cal Comp Sys 
Zor 4 МН: [6K stotic RAM а real memory bargain 


MEM-16160A !6K 2 MHz A & Т... $279.00 

MEM-18182A 16K 4 MHz A & Т... $309.00 

MEM-18160B Bare board ............ $20.96 
THE BIG Z* - Jade 


Dor 4 MHz gwitehable 2-80" CPU with serial I/O 


CPU-30201K Kit .................* $145.00 
CPU-30201A 447 ..... T $199.00 
CPU-30200H Bare board ............ $35.00 


SBC-100 - SD Systems 
2.5 MHz 2-80* CPU with serial & parallel I/O ports 
CPC-30100K Ки 
CPC-30100A Jade A & T. .. $388.95 


SBC-200 - SD Meri 
4 MHz 2-80° CPU with serial & parallel I/O ports 
CPC-30200N Kit .................. $339.85 
CPC-30200A Jade A & T .......... $499.95 


CB2 > S.S.M. 
2 or 4 MHz switchable Z80* CPU with RAM, ROM, & IO 
CPU-30300K Kit .................. 8238.95 
CPC-30300A A & Т ............... $298.96 


+» эжэ н 


28107-80" CPU - Cal Comp Sys 
2/4 MHz Z-80A* CPU w/serial ТРО рогі 
CPU-30400A A & Т ............... 5275.00 


DOUBLE-D - Jade 


Double density controller with the inside track 


IOD-1200K Kit .................... $299.95 
IOD-1200A B° AAT .............. $389.95 
IOD-1205A 56А & Т ........... . $389.95 
IOD-1200B Bare board .............. $685.00 


DOUBLE DENSITY - Cal Comp Sys 
$'4" оғ 8" disk controller with free CP/M 2.2 
IOD-1300A A &7 ......... 44...... 8374.96 


VERSAFLOPPY II - SD Systems 
New double density controller for both 8" & 514“ 
IOD-1180K Жи .................... $379.95 
IOD-11680A Jade A&T ........... $430.05 


S.P.I.C. - Jade 
Our пеш I/O card with 2 SIO's, 4 CTC's. and I PIO 
IOI-1045K 2 CTC's, 1 SIO, ! PIO .. $199.00 
IOI-1045A 42%7.................. $259.00 
IOI-1048K 4 CTC's, 2 SIO's, 1 PIO $258.00 
10I-1048A А4Т............ 2e. 9319.00 
IOI-1045B Bare board w/ manual ... 
IOI-1045D Малша! only 


I/O-4 еді §.5.M. 
2 serial 1/О poris plus 2 parallel 1/О poris 


IOI-1010K Kit .................. . $179.85 
IOI-1010A A & T ................ ,. $259.95 
IOI-1010B Bare board ......... — $35.00 


100K DAY CLOCK - Mtn Hardware 
Crystal controlled S-100 clock with NiCad backup 
IOR-1400A AGT ................. $329.95 


ӘНІ - §.S.M. 
15 Hz to 25K Hz music synthesizer for 95-100 


IOS-1005K Kit ...... — Жыным 8239.85 
IOS-1008A AGT ................. $299.95 
TB-4 - Mullen 
Extremely versatile extender board with logic probe 
TBER-18U0R A ....................... $55.00 
TSX-180A AGT .................... $75.00 


S-100 EXTENDER - Cal Comp Sys 
Puta problem boards within easy reach 


TSX-160A A & T .................... $24.95 
VIDEO BOARD - Jade 
64 x 16 assembled & tested 5-100 video board 
IOV-1050B Bare board .............. $25.00 
IOV-IUBOR ЖИ ...................... $99.95 
ІОУ-1050А А & T sale price ...... $139.96 


VDB-8024 - SD Systems 
80 x 24 170 mapped video board with keyboard IO 
IOV-1020K Kit .......... eee. $399.95 
IOV-1020A Jade A & Т... ...... .. $459.05 


VB3 = S.S.M. 
80 x 24 or 80 x 48 memory mapped with graphics 


IOV-1085K Kit, 4 MHz .,.......... $389.95 
IOV-1085A A £ 7,4 MHz ......... $464.95 
IOV-1098K 580 x 48 upgrade, 4 MHz . $89.00 


PB-1 - S.S.M. 
2708, 2716 EPROM board with built-in programmer 
MEM-89510K Kit 


‚ип=ни»внинэак н пн ои=кзэ»ъш п 


PROM-100 - SD Systems 
2708, 2716, 2732, 2758, & 2516 EPROM programmer 
MEM-99520K Kit ................. 8218.05 
МЕМ-99520А Jade A & Т. . $269.96 


Single Board Computers 


AIM-65 - Rockwell 
6502 computer with printer, diaplay, & keyboard 


CPK-50185 1K AIM ............... $374.95 
CPK-50466 4K AIM ............... $449.95 
SFK-74800008E 8K BASIC ROM ... $99.05 
SFK-64600004E 4K assembler ROM 584.95 
PSX-O030A Power supply ...... MA $64.95 
ЕМХ-000002 Enclosure ........... ... 849.05 
4K AIM, ЯК BASIC, power supply, & enclosure 
Special package price ............. $625.00 


Z-80* STARTER KIT - SD Systems 
2-80" computer with RAM, ROM, 170, & keyboard 


CPS-30010K Kit .............. .... 5369.95 
CPS-30010A Jade A & T .......... $459.95 
Motherboards 

ISO-BUS - Jade 


Silent, simple, and on sale - a beiter motherboard 
6 Slot (5/4" x Вн 


MBS-081B Bare board .......... .-... 819.98 

MBS-061K Kit .....................-- $39.95 

MBS-0681A А4Т.................... 249.95 
12 Slot (9P4" x By") 

MBS-121B Bare board ............... $29.95 

MBS-121K Kit ............. — $89.95 

MBS-121A АЖ4Т.................... 589.05 


18 Slot (14'5" x Вз") 


MBS-181B Bare board ............... %49.85 
MBS-1B81K Жи....................... $909.95 
MBS-181A А«Т.................. $138.95 
Mainframes 


MAINFRAME - Cal Comp Sys 
12 alot §-100 mainframe with 20 amp power supply 
ENC-112106 Ки $309.95 
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DISK MAINFRAME - NNC 
Dual 8" drive cutouts with 8 alot mutherboard 
ENS-112320 with 30 amp p.s. $695.95 


Video Monitors 
9" B & W MONITOR - A.P.F. 


High quality, high resolution video monitor 
VDM-750800 9" monitor ........... $149.96 
13" COLOR MONITOR - Zenith 


The hi res color you've been promising yourself 
VDC-201301 wWelwue*«bobhbfttttwtbhtbhuhbihd9sx $449.00 


12" GREEN SCREEN - NEC 
20 MHz, P3! phosphor video monitor with audio 
VDM-651200 12" monitor ......... $249.95 


SUP'R'MOD II - M & R Assoc 
Color or B & W TV interface recommended for Apple 
IOR-5050A A & T ........ on. 229.95 


точат 


ING IT AWAY 


peripherals, and software. All you have to do is ask for it. Just circle 
our inquiry number on the reader service card in the rear of this 
magazine and we will send you the best. It's free and it's easy. 


Accessories for Apple 


16K MEMORY UPGRADE 

Add IGK of RAM to your TRS-8U, Apple, or Exidy 
MEX-16100K == т» ұй КОТЕЛ ,. $38. 
MEX-18101K Apple МІ. PT 
MEX-18102K Exidy kit 


DISK DRIVE for APPLE 
54" dish drive with controller for your Apple 
MSM-12310C with controller 
MSM-123101 w/out controller 


8” DRIVES for APPLE 


"ow x wok d 


Controller, DOS, two 8" drives, cabinet, & cable 
Special package price ............ $1475.00 


AIO = S.S.M. 
Parallel & serial interface for your Apple 
НИЕ Жа ..................... 


PRINTER INTERFACE - Cal Comp 


Sys 
Ürnironics type 1/O card ш/ firmware 
101-2041А A £7 


Real time clock w/battery back-up 


IOK-2100A A & 7 ........ оа $119.95 
SUPERTALKER - Mtn Hardware 


Speech recognition/synthesizer w/speaker & mike 
$275.00 


108-2015А 447 ................. 


7-80" CARD for APPLE 
280° CPU ғаға with CP/M for your Apple 


CPX-30800A Ad T ........ ns. 6270 


MICROMODEM - D.C. Hayes 


Auto answer/dial modem card for Apple or 8-100 
$349.96 


ІОМ-2010А Apple modem ......... 
JOM-1100A 53-700 modem .......... 


Micronet Modem - Micromate 
rect connect w all Micramodem ПІ features 


1ОМ-2020А Hest Apple modem .... 


EPROM ERASERS 


Spectronics hi intensity industrial eraser 


XME-3100 Without timer ....... s... $69.95 
XME-3101 With timer ............... $94.50 
L.S. Eagineering UV eraser for up to 48 EPROMa 
XME-3200 AEN T «uo чав wv EREEREER) $39.95 


Circie 333 on inquiry card. 


$475.00 
$375.00 


$158.00 


— Án RET ГГ $99.95 
APPLE CLOCK - Cal Comp Sys 


$275.00 


8" Disk Drive Sale, Printers 


JADE's new dual disk sul-assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, rugged dual drive power 
supply, cooling fan, cable kit, lighted power 
switch, approved fuse assembly, line cord, Never- 
Mar rubber feet, and all necessary hardware to 
mount 2-8" disk drives - it's all American made, 
guaranteed for six monthes, and it's in stock! 
Dial 8" Sub-Assembly Cabinet 

END-000421 Cabinet kit ..... e. $225.00 
END-000420 Hare cabinet ........... 859.95 


Single sided, double density disk drive aub-ayatem 
END-000423 Kit w/2 8" drives .... $995.00 
END-000424 A & T w/2 8" drives 


Double sided, double density disk drive sub-syetem 
END-000428 Ai! w/2 8" drives .... $1495.00 
END-000427 A & T 10/28" drives $1695.00 


8" DISK DRIVES 


Highly reliuble double density floppy disk drives 
Shugart BOIR single sided, double denaity 


MSF-160801R SA-801R ............. $425.00 
Special Sale Príce ....... -... 2 for 8780.00 
Siemens FDD100-8D2 aingle sided, double density 
MSF-201120 8 mo warranty ....... $395.00 
Special sale price ............ 2 for $750.00 


Qume Datatrak 4 double aided, doubie density 
MSF-760080 54-8578 compatible .. $625.00 
Special sale price ........... 2 for $1198.00 


JADE DISK PACKAGE 
Double-D controller kil, two 8" double density drives 
СР/М 2.2, cabinet, power supply, & cables 
Special package price ..... к $1396.00 


DISKETTES - Jade 


Bargain prices on magnificent magnetic media 
54" single sided, single density, box af 10 


MMD-5110103 Soff sector ........... $27.95 
MMD-5111003 10 sector ............ $27.95 
MMD-5111603 18 sector .......... «+. $27.95 
54" double sided, double density, bax af 10 
MMD-5220103 Soft sector ........... $39.95 
8" single sided, single denaity, box of 10 
MMD-8110103 Soft sector ........... 833.95 
8" single sided, double densily, box of 10 
MMD-8120103 Soft sector ........... $39.95 
В“ double sided, double density, box of 10 
MMD-8220103 Soft sector ........... 867.95 


NOVATION CAT 


300 baud, auto answer originate acogatic modem 


ІОМ-5200А Special sale price ...... $138.00 
D-CAT 300 baud. direct connect modem 
IOM-5201A Special sale price . .... $179.00 


* Z-RO, 2- НА, and lhe letter Z are recognized trademarks 
of Zilog, Inc. "СРАМ isa registered trademark of Digital 
Research Corp. *CBASIC is a trademark of Compiler 
Syutema, Inc. 


$1195.00 | 


SPINWRITER - NEC 
65 eps, bi directional, letter quality with tractor 
PRD-55510 with IGK buffer ...... $2595.00 


BASE 2 - Impact Printer 
132 cps, bi-directional, tractor feed, & graphics 


PEM-JBSTUD- п ананан $649.00 


PRM-10501 Standard DP-9501 , 


DP-9501 - Anadex 
8 x Fi dot matrix, 220 column, 200 cpa, & graphics 
. $1395.00 


PRM-10511 with graphics & 2K .. $1450.00 
MICKOPROCESSORS PROMS 
MER. ИЛЛ ТОО Б 10.06 2708 450ns ... 8.25 
Z-BOA + . 12.05 10 for $59.00 
2o EET ix 11.50 2716 Іі» ..... .. 12,85 
6800 - 11.95 2718 8/.......... 12.95 
ЕЕ 5...225....2. 17.90 10 for $99.00 
ЖӘНЕ i neem, 38.86 2532 5p .......... 38.85 
| 999 24.00 2792 50.......... 39.06 
BOBODA 4 ееетаітетезеі 650 2158 Sa? в ! TE 19,95 
8085 .. 15.96 
“ к ы» RAMS 
8М8............ 58.85 91102 2 MHr ...... 125 
2-80 SUPPORT 2ПАРА 4 MH: . 1.50 
3481 РО. ore A50 2114L 2 MHz .... , 3.15 
3881-4 PIO4 мн: 1450 21141,4 4 МН» ...., 3.96 
38e CTC .......... 8.5) 2147 Fine ........ 39.96 
3a82-1 CTCH МН: 14.96 4116 ......... TEE S 
3983 SID . ....... 22.590 4164 БК xt .»e. 17500 
SH SIO .... . 48.50 5257 2 МН: ........ A35 
аяй B2587A 4 MH? — 7.25 
SUPPORT МК41іЯ ........... TRE 
OB2IP .............. 595 SUPPORT 
6828 ............. 11.96 DEVICES 
ӨНЗАР..... ...... 2250 BH212 .., casute: 4.85 
2-5 С ............. 18.75 BN .......... 4.65 
8850P ....... ТТЕ 4.80 re 2.95 
ШЕБЕР ,........... ‚+ 5.78 mA. o. 328 
8876L .......... s. 7.40 8224-4 ........... 10.95 
БАБЫР . ....,.. 25.00 BEP nues 2.85 
BAUD ВАТЕ R228 . КЕМЕСІ. 
GENERATORS ВЗН ............... 4.95 
MC14411 . 10.00 OAS 2.2 2... ..... £00 
E H2D0 . 24. 1496 
ма Mil stad. ..... = БЕ еле ed &50 
UARTS ы 12.95 
АҮБ-101ЗА ,..... 525 8255 ..... .. „ 8.50 
АҮЗ-1014А ,. .... 825 о RR 18.96 
TR1602B _.......... 525 6250 .... ... 17.96 
TMS6011 ..,........ 5.56 1275 «ааз: ч WEBS 
МӨЛ... .... 800 нәт . 15.95 


Е PLACE ORDERS TOLL FREE 


Continental U.S. Inside California 
800-421-5500 800-262-1710 


For Techara! inquests or Custeimper Nert ice call 


213-973-7707 


JA. ЛЕ: 


Computer Products 


4901 W. Rosecrans, Hawthorne, Ca 90250 
TERMS OF SALE: Cush. checks, credit ecards, өт 
Purchase Orders from qualified farms id апамона. 
Minimum order $15.4) California residents ugd 6" tax. 
Minimum alipping and handling charge $2.50 Pricing 

und availability subject lo change without natice. 
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RETAIL STORES OPEN MON-SAT Р.О. Box 17329 = Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS: 
STORE 1310 "B" E. Edingar STORE 674 El Camino Real Direct Order Lines: (714) 558-8813 1310 E. Edinger (714) 953-0604 


#1 Santa Апа, CA 92705 #2 Tustin, СА 92680 à : 
Showrooms, Ratai, Warehouse Specializing in Systema (800) 854-8230 or (800) 854-8241 ——— " P—— p 
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FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES 


1. Proven Quality Factory tested products only. 
2. Guaranteed Satisfaction 
3. Over $1,000,000.00 Inventory 


1981 CATALOG AVAILABLE SOON. 


Send $2.00 for your copy of the most complete catalog of computer producis. 
A must for {Па serious Computer uter. 
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AEN TE BECOMES Ner мны 


CFLS пілте – t 


P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8B13 
(800) B54-B230 or (BOO) 854-8241 


RETAIL STORES OPEN MON-SAT 


STORE 1310 "B" E. Edinger STORE 674 El Camino Real 
#1 Santa Ала, СА 02705 #2 Tustin, CA 92680 
Showrooms, Натай, Warehouse Specializing In Systems 


FOR INTEANATIONAL ORDERS: 
1310 £. Edinger (714) 053-0604 
Santa Апа, CAS2705 TWX: 810-595-1555 
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JEBOBK KIT — e nues 5399.95 
ttrust IRT etH $499.95 


ЈЕВОВА Assembled and tested , 


DISCRETE LEDS @ — 


т (tir 


«ЖӘ ced муз OB” rad XCHIR no" red 4% 
хас "green 4/11 XCNSR ,1%” raa HER мса .90" gaan — 470 
ROSEY E yellow 4/1 КЕЖЕ "dren ФР MEWMLY HF: yaltow <A] 
XC555C МИГ" chaar Л Ксю 125" үзән 4/91 ЖЄНЄ 190" chaar Агы 
XCHR 400" г 8/41 KCÉSGR Ше” red 5/5) 
KC 200" grean 4/51 KOSG М5” ргыз АЛ! INFRARED LED 
ЖС? 2007 yellow 4/1] XC , ИБ" yellow А/Д la"*xw'x1/16U flat 
M Vina Яғ ned іі MCAT ИЯ” clear Arti IRL — 5/56 
A. — Common Angds DISPLAY LED 6 С. ~ Common Cathode 
pe Polarity Price Тұра Рогі He Ргісе 
MAH 1 С.А. гае c 2% DL? C.A —ren ак 1.25 
ман? би) Ол, -чед ЖӘ аж DL? C-A. reg x | A 1% 
MAN 2 С.С.,--ғай „25 5 DL»? C.A.—Tr45 00 1.99 
ман 52 C. A. green A 1.25 DL? C,C.,—'tad P] La 
MAN 54 С.с. жып ‚х 1.25 DLLO c.¢.—red „116 -E 
MAN 7] C. Amred эю 5 FENOME C.C. t1 37 E 
МАМ 72 C. A, ied A қ Е МЕРЕ mu. 381 E | 
MANN —C.C.—iad mw 1% FNOA СС. [IF NDS00) Ую 4n 
MAN & C.A.—yellow Юю м ЕМГЕ? С.А. (FADS) 500 © 
маны E. C. —yalipDw -%0 4 MDSP.30] C.A.—reg An 1.50 
MAN JEN  C.A.—orange E #4 HOS&P-MÓ) C.C.—red шо 190 
МАМ 0 CA —onange t1. 29 ті Мй2-1611 C.C../A.H.D.—ed X» 1.5 
MAN Ый C. C.—oranpe Xo A See — C.A.LLH.O,—yel, ӘМ 1.5 
МАМ MIO С,а.-осапов ж 5 SRI 762 C.C.RH.H,D.—y«l. X8 — LAM 
MAH 10 C.a —oranse- DO 50 эз |7, куун, C.A.,L-H.D.—red „Ий м 
МАМ 0 С.А. orange $ 1 và E S427 — C.A,R.H.D.—ed .X6 LA 
MAN ый C.C.—orange— DD 520 я 5082-7740 C.A,L.M.O.-rad .4 15 
МАН 6) C.C.—orange т) Ый м 5062-741 C.A,R.M.D.—red X — 1.27 
МАН 660 С.А. гатан 550 ж 502-750 C.C.,R.H.D.—rad а — L7 
MAN GI C.A.—rned—DDo 5—50 ж SOLD. T XQ àx? tgi. dip. AHO .600 22.00 
MAN GRO C.C.—red*] E 50-102 ànJ sgl. dig. LHD 59 2240 
МАМ ENO C.C.—red эю ж чх. тии Overnge, char, 42.11 50 19.95 
осям С.С. —тев X0 1.4 ANO Photo XumerOete-ieol, 49 
DLM? C. Aig „Ху га LIT-} Prola XuHitor Opto-1s6l, АЯЙ 
DL?M C.C.- rad sn MOCRO — Opticaliy iol. Triac Oviver 1.24 


POTENTIOMETERS 


$2.95 each $1.35 each 
2 Wert @ 70*C + 10% 3/4 wat! Ө 70C 
Til" аттай Shatt 3519rn pot. Linear 
Шіпен” Tapat Хараг. ›тїөгў cir- 1 
Мааз Мі A-A сый mount, 
Pert Мо, Pert No. Pari Ma. 
ЕЖ», ahm IP. 4K ROP. MID. 
OP-Ledahen HP-A EP-K 
ВР -400anm APO. ЗРК. 
Chews ІЗ RVANA'Y 50 • қыл ікеак кюю млг 
CMU 1062 RANAY 50 HA 45Р-2и 


LOW PROFILE SOLDERTAIL 
| ; (TIN] SOCKETS STANDARD (TINI 
1-26 70-49 30-100 
Еріп LP A 16 15 
И pin LP E 35 m и ип H = ^ 2 
bb pin LP 22 atl E Wain £T Y P" M 
B pin LP «29 n 27 Main $T ri 41 
20 pin LP м R P 1 
Жріл 5T A E. Al 
22 pin LP A ® M 
4 pin LP кА E" E" йіп ST L3» 1.26 1.35 
73 pin LP 5 p" 3 46 pin ST Е i 
3 pin LP 49 м 


WIRE WRAP SOCKETS 


pin LP 


(GOLD) LEVEL #3 
1-24 254 36-100 
STANDARD Еріп ww E [T ғ” 
pin ww 5^ з E 
M pin ww В, Іп E 
16 pin Ww A а” „№ 
10 pin wv A) эю E 
Vein ww ы» 1.4 E i 
$2 ріп Ww 1.09 Ls 1.23 
Н pin Www LA” I. 1.44 
TE oin ww LA 1.53 LN 
жор» w 2.19 [E] із 
гіп Www 2.2% FA] HE] 


1/4 WATT RESISTOR ASSORTMENTS - 


10 Ohm 12 Онт М Ohm 1i Ohm 22 Ohm 


5% 


ASST.1 бе. 2) От QOhm MOnm JOnm Ohm Bde $1.95 
ы Ohm ЕЮ? Ohm 180 Ohm 120 Cn m 150 Ohm 

ASST.2 Бө. 10 Onm2X Оет 220 Оһ 20 Опт 90 Опт  SÜpe 61,95 
1M Ohm ый Come OQhmiM Onm |ң 

ASST.3 баз ык 15и мк — 22K AIR ipe — $1.95 
1JK оқ  AJK ық ым 

ASST.4 баш ик ик рє йик ПЕ оре. 291.06 
ux к МЕҰ BK аю 

ASST.5 Баз мың як ым ик к 50ғе. 91,96 
ұю іы 29 208 юк 

ASST.B Баа, MK аил MOK бк кмк Stipes $1.95 
IM ом 13M м 22M 

ASST.? San. 27M 23M ам аа 14м воре. $1.95 

ASST, 8R Includes Resistor Asst 1-7 (350 pcs.) $10.95 ea. 


210.00 Min. Order = 0,5, Funds Only 
Сын, Residents Add 6X Sales Tax 
Poquegs — Add 55$ plus $1 insurance 


Spec Stweis — 254 
Send 41d Postage tor your | 
FREE 1981 JAMECO CATALOG 


| Eu IR PHONE 
NEW | ORDERS 
o ameco тон 
СА | ELECTRONICS (415) 592-5097 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, СА 84002 
PRICES SUBJECT TO CHANGE 


INTERSIL 


Patt No. Fonction Price 
THF CMOS Precision Timer 4% 
THEV/WIM* S&topwatoh Chia, MTL us 
JHACPL. 25 Oigh 470 [LCO Drive} 4.5 
ТНЕУ НУ ІС. Circuit Board, Olsplay PR. 
ү ШЕ Зу Сат A/D {LEO Drive) 15.94 
Hew лн" IC, Circpit Board, Ouplay PY. | 
PL Jw Digi AYE LOO Dik. HLO- UE 
ШЕР. Je Digit АЈС LED Gun Н.В. WS 
TRHIDR Low Baltéry Volt ingitator ық 
Te P CMOS LED 5ropwalch/Tirmar іт 
ТЕКЕМЛАИ"  Siopwaltch Chip, XTL из 
Fone Qanarator 5.65 
FAC КУЛКИ” Tons Gineratós Chip, XTL LA -] 
қар Oscillator Controller іе 
TETAEV/WMH* Frog. Counter Chip, XTU 1.5 
ТӘЙІРІ Seven Офсасо Counter 1135 
ТИРА Clock Genacator ER 
TEL PES 4 Fune. CMOS Stoeowatcn CRT 13:453 
NüEwv/MM* АҒұипс. Stopwatch Chip, XTL 15.58 
талы! -Digit Univ. Counter D.A кіз 
танды! &-Diglt Freg., Counter С.А. PY. 
*eDIPI & Digit Frea. Counter C. C. 21.95 
TRUE +O LED Lip/Down Countgr RS 
тісін ЕС Univ. LED Orive 10.25 
ТЕМІРІ. LEDO 433 Digit vo Counter ORI 11.25 
Te AL EORR Univ, Counter 1n. 
THEAEV/MIt" $ Function Counter Chin, XTL нм 
TMONIE EMSS Bim Prog, Timner/ Counter 4.94 
тазға CMOS Divida-by T AC Timer 2.04 
TAE CMOS BCO Prog. Timer/Counter— hae 
„ДА CMOS BOD Prog. Timer/Counter b2 
ТАРА CMOS МА Timer (B pin} Lo 
р fiat CMOS $5 Timar (14 pim) 2309 
ЖИ BC PA CMOS Op Amp Comparador SMW 2.25 
WIBCPA CMOS Op Amp Eat, Сич. SMV 235 
NH BCPA CMOS Dua Ор Ато Comp, SAY 195 
МИСЕРЕ CMOS Trl Op Amp Come. ығын 
есере CMOS Quid Op Атр Coma. OMY 750 
TWICCPO CHOS Quad Op Amp Comp. IM 7.50 
ЖСР, мола Converter 295 
mecca icom бамі AP voit Ref, Diode 2535 
ЮРА volt Raef/Inmdicator 2.90 
RREPA мән Ret/indicator LAT] 


4 IMTERSIL'5 EVALVATION KITS 


NC ] моне ‚® 
Ac 1 MCN? Y 
мсм % | меш 29% 
нсә E сіЯ E 
мек ж |с 13 
Саз ПЕ CHO ё 
Са Le | мені 149 
мет М | мси? Le 
мел тз | HCI м 
сю | ис 
^ , 
74 


1 


ББШШЕЕЕ 


ГЕ 4.98 

LMHÜCLH %% LINEAR LM? ч 
LMICLH ақ LMMEDCN т 
H ы LMMXOT4 LS „мп з 
TLODnCP A LMT 1.25 млеч .M 
ТОР LM CMM0T.J5 1% м A 
тумен 24 LMMIP-S .% LM72)N 51 
LHONICO кы LMMIPA? 5 шаты 1450 
TLC 114 LMMIP-M  .^ мин Li 
TLOMCN 2.4 LAPS — 4 LMHICN Ж 
LMOMCD Жай LMI 49 MCIMISCG 3.00 
LI 30H E сыбаға ,9 ТЕТІГІ E 
LMMICN 3 CM MIN 1.25 ылмы E 
цмхен 1% ммк 55 LMIHIN L5 
(ммм 1.95 LESIN ж LMIJON 145 
„мен А ‚| LEWN 1.00 АС A 
мю см — 45 LF IAN 1-40 LM[MEN — L2 
мхюсы 1.60 „Ез 1.40 „мим LA 
ман 1.44 „мыч 1.00 имич ің 
(Мк 1m L MAN L» (Мм LA 
шзюесм іл МИЧ 448 LMHOQN 2% 
ТҮП ж мм 1% LASTING 1% 
LONH 2. мч 2.95 „һим 1.20 
LMNIMP 1.35 „мич 1% LAAN 15 
LMálI7T іл шыла 15 LMT 16 
мз ім „мч 1.79 МР 2.05 
LM3MCN 1% шазын 1.95 LMOP 25 
„мм 1.% ылын. ыз LANP 225 
мижа LÀ LMMTN 1.8 мы — 2.5 
ім 1% LMMSN 135 муч 1а 
мх 15 меч A АҺА м L2 
мт» 1E LF yh 4.00 LME 3.14 
LAT 12 135 мум 1% LMHN ім 
т 1% тамсы ал LMEISN 1% 
LMS 5% тор 17 ымм ік 
LMIMN E МЕЗ А 5600 исм 15 
LMINO2 45 МЕА 4.95 ACHING 3.9% 
LIN я БЕЗІН i95 RCal) TE, 5% 
іы? іж МЕЕН 6.00 ясімтк 8 
LMISZ Le NESH 6.00 көміп 4.5 
LANEZ 1.75 NESUN 4.95 көм 5.95 
LMT 15 | NESOA 13 | Lwa 1% 
LMUIMP ур NESS жэ 'Сыюйнв а 
„мук 6,95 мч ЖЫ ымм Là 
LM JUN E NENN 1% уым ін 
LMMOÓRA LM LAN L3 SINN 1.4 
LMNOR-12 15 LMSSECN 5% қадым м 
LAMNOK-15 LI і м?м тысы -$ 


CAPACITOR CORNER 


60 VOLT CERAMIC DISC CAPACITORS 


% 
В 

а % 

Жж ‘is „12 

100 ver MYLAR FILM i CAPACITORS 
43 
ET 
im П 2 
huy тез TANTALUMS 5 Bold a. 
БУ Е Mo. Ev 1 a 
MAE м 3 уау A3 A 

AMA i | a ж 
1 У ыу 


CT 
LR LO 
10/35 ‘a 
MIN). ALUMINUM ELECTROLYTIC CAPACITORS 


EU 3 
9 


ALSOV Ania Lead 
0% 
4. "УМ 


Т: 
л 
-1 
4"? 
-1% 
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Eurkahgh 
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: 


Сігсів 335 on inquiry card. 


"den Modules| MICROPROCESSOR COMPONENTS | JOYSTICKS 


12У0С 
AUTOMOTIVE! — EDSUAJBOSQA SUPPORT DEVICES 


INSTRUMENT (NTENOA сю "T 
CLOCK DP #04 input Output 13 


DATA ACOUISITION (CONTINUED! 
2 DCRR С ч БЕН AiL Consarte: (6 Сп Nuls! i 
Албан Pett A D Casares | C AP ult: | із 


APPLICATIONS: очы Prigrey 'niesrupt Coeisat 1 | OAC йл С ч STO 0А бота Мира. Con 58.2537. 11,58 
2 L : сәс» fii Dee Be әр! Йыл Ee bre? ін | олсам ис Cane, Micro Coco. gha ES 
Ih-d&ih ашцпенсиз | rex салығы Gener ind Joa? im | GACH. | оомысха Consnstee (108% Gin} LA 


ғ hitermarkat да @ onra Bus Driya іт | Dec | ISRO! A Consa nas (ARM m ) ua 


AY cigcks owns Byer Глвтінсишт ыч De rere am | aacimuchn IIDA Сота {0 xn. Li f = 
a Ддіғеғайтғтәгіта сікк | OPES by stem Cann ome ew | crim WC nana Арыға Ж " Š- м 
= 12VDC араг, inptru. [4 НО Сараға ір” M aries OM j Aim Be BAUD VARY sa г 
a Partabie/battery ы кошт wm —— RAMS = ус 
А > ал! 
" nicam p ESPERA Prog. interred Timar ын [iu FEMA uns. al BEN БК Linear Taper POUS paza s» 35-28 
Features: Broh 0.3” grean duplay. internal cry etal timit- | como Preg Pwipharg! tO (PIT) *" | jum пок) тлі міс i] 45.100K 100К пеш Taper Patt sa asoa ua e 54.95 
bese. 20.5 нес, /day actur. Auto.diaplay МҚ соло! | ОАЫ | ем оі қыны ғы мн E, еі Max: inf JVC-40 — 40K 12) Video Controller incase. . , $5.95 
logic. Ouplry color filverable to blue, blue-green, green & | ooo, Cres. CRT етінен wm | зи panty ЗУРИН = 
yellow, Conn hota — jui1t add пит and ims, ы елей, o = m e antar Leos mm іш; раз! Мі MO ам 
м But те 
MA1003 Module ............. $16.95 |= Жүлет Tunng Element "m. Жынды ЙА рын көле! ей 
е a artem алм nei Pant Beatie эйе г” 
” ш al btatle Minn Loe Posa в 
үү ЖЕШ сс 
А le ік i” 
MAGOG ,3" Low Cost Digital LED Сісгі/Тітін 86,95 o Sedo SUPPORT DEVICES MM EAE Fan Ол “т 
МА1002 .5"LED Display Dig, Clock & Хіотые 9.95 | МС. ММ ae cloth ang MAM EE OMM Бе al жинип E- 
2 MCHRIEAPI [Hol Stabe HAM Ес быту Зна Оутцитіє в р " 
MCA Pariphprah inim, Adgod {MEGNI | льш мыл! ig 
а National Semiconductor момо feepray Inparnapt Condegiipr 6 | a Kr M rm хани] ім) АС 250 117V/60H:z 
—— се "—— e" қаған ам бұл, Қаға йоәмеча оғ мыңы) +® АС %00 1327 v/&0Hz 12 VAC БИА 
ее ARE I| AC 1000 117V/60Hz 12 VAC 1 amp 
Sa чи Bab ін 
[] AM Б Д LE ЕЕ -——— — — — mesi: || oe nal руө200  J17v/60H: B VDC 200mA 
мсн: ылар Medulsiue ыл | тыр қамай зік ные) OC 900 T20V/80Hz B УОС 5bDOmA 


MV CUM A Quad а Ње. Trang (MCI) 
MI1CROPROCESSOR CHIPS 


Фев С Стыр MENOR) ipn] 
MM5290N-4 мкезтартрате) » $4. 95 each ZÀXA RRL] CPU рі Ets a} abbr і. и 
16K DYNAMIC AAM ( сони) сін) pu 


A ! xu меш Еш 
(B EACH $39.95) меру EACH 1$4850.00/161 т АРЕНЕ ——À б 


MM5290DJ-2 (мкаттёлцрра1в}.. $5.95 each fress МӘШ ve ROMS ішігі Әзілі ізеті M 
16K OYNAMIC НДЫ 1180851 вача — MPUC TRA ААГ aA 


анзылыз CPU pp Сар 9-81 (еме МААЛ ERN 
В EACH 34995) (100 EACH $660. 00700 aT a EN 


MM5298J-3A .............53.2Б each jimin cro еуін мам re 


бк DYNAMIC RAM (LOW HALF OF MMÉ290J] 200N5 | "9 CPU лаша betia {бтн "n 


PROMS/EPROMS 


= | ur М CONNECTORS 


lei LEON D, 28, аршу фа 


тми 

Pnek мір | Багыр ey] @ 
MiHn ATi ША еен ; 

THa èn LPROM plor] (Атта "АҮ 

ыла хы "RON Ё 

CAAT Mal FROM (онға Cette) 


"mu эфа Done PREA 
KMEMda) сы amid Sing РАМ DB25P D-Subministure Ріне...-..... 52.95 


ы“ расм DE265 D-Sulm jnisture Sockel ,.,.., $3.50 
НОМ%-----------)| 0861226 Cover for 0В26Р/5,.,.,,.,51.2Б 


ACH $72 аһ 00 BACH $250.00/191! — cm Craraciss бает вог [epee Cari , h 

vm d in ^ $5 95 h umi omiiia m Character Generatio? (Laert Сам) ) {ез Sc Ps 122/44 Pin} . 
» 9 P "oh o» ox 4$ Xy DN a4 4 eac дыы Стана чиа Қанты slor э аап ов я «® 

ак STATIC RAM 1300NSI i : — SHIFT REGISTERS hae, 2340 (51 Haad Onry Mareary цавәлі АМС Jock ,....... 
ІШ EACH $41.96) 1100 EACH $450 00Лот) мышы Оча Feild Гутдтн NMOS READ ONLY MEMORIES UG175/U ОНЕ Adapter + яа эч ч 
MM2114L-3 ...... $5.25 each [iuan cenketiten M лаған meret Асима албет 50239 UHF Panel Recp. , . . 
AK STATIC RAM ILOW POWER 20083) Ml Guat Ol Аскатын ж | “смс” певне Буто 4 Prcturan PL258 ОНР Adapwt ....... 
16 EACH $44 g8) (100 LACH 6А74.00Ло1) MAHO Meat Ота =. ің С ма тр маза? Aiong, Conwat Свае Gen ' PL266 UHF Plug 2............ $1.60 


po ы желі a LA MICROPROCESSOR MANUALS UG260/i BNC Plug .-..........,%17% 
H L алымым aa MERI 7 um Tru UG 1094/0 BNC Bulkhaad Recp. 
rasing amp in Й mind» чын на! 
=- —— т THAM ajas T TESI SPECIAL FUNCTION TRS-80 
| Ee Duas 10. рит ефти. Og! AnO$ Clo Dirver ГАЛЛ] 150 . - 
| [Imi Dua RIS CI мәт DAZ E 
A Жр "rwn ^ | 16K Conversion Kit 
av Азын Se ie эз анн А an Enip им 
sav wae BA я itan 222-2211 Вай ме сіне aa Expand your АК TRS-80 Synem to 18K. 
жазу Dual M3 iet Skat aA еселе” Согра gt J Kit comes complete with: 
ын ae мнлосапатрич wits Dien RAM V5] Sa аа, MANDO [URDATE/4T18) 10K Dyn. Roms NS] 


Ж Documentation for Conversion 
TRS-16K2 «160М5................ $49.95 
TRS-16K4 *260NS ...,,......:.... 539.95 


Маза оға а we HP Rel Піегі ің лАЛ rm 
& Gites LED Dritrs жу? Drusi int, 
D Mr VAC Р lunc Смат {06 ріп pag) 23H 


TELEPHONE /KE YBDARD CHIPS 


—— — DAT A ACQUISITION 
АКОШ ICH —Unsegragt А ет 1 tte 5% 
AF 5:282 То Tos tas Pass Fanta 


s Eres 2708, 2716, 17024, 52030, 52040, аға. 
ә Ёсазаз ыр to À chipa within 20 minuten 
+ Maintsiny cóngtant eaposurca ditance of one Inch. 


© Spscial conductive foam liner eliminates static build-up. [ioman зм nan De ыы 7” po Рим Bulton Tslecmone Ошан M 
» Budit-kn istoty tock то prevent UV axposurs, „мыш; Content Cuero! Бошан La tem cs E = 
* Compact — only 7-5/8" x 2-7/8" x 27 аланы DE VER de — ман кәс Cnc ages (M ery i | и. JE610 ASC | | 
= Complsts with hiniding Tray for 4 chipta LT Jak *ampie pit sinim ің "aed bama = AN * 
LAL p Temp Сеен ira. uar (Зарп(4 4% [= d d K yb d K t 
ЧУЗ-ПЕ............ Memes mapped аршы шипа Н) eec һеуооага м 
5 MATIS Мру Seria Keppowes Caco d 


Jumbo 6-Digit Clock Kit 
ERR TS DESIGNERS' SERIES 
floater agn. tena ыза: НЕН Purest Blank Desk-Top Electronic Enclosures 


s Hours easily vitwabls ro 30 teet 

в fümulated walnut osse 

»115VAC operation 

*12 of 24 hour operation 

* Includes ай componens, cam әлгі wall trangfórmat 
«Sine: 64" к 3-1/8" x 1%“ e а. rearfhatiom panel ler 


JE747..............$29.95 | vel and componente 


. Тар / bottom panels СТ thk 


= ù а Aladine 200 
6-Digit Clock Kit finish old Tx AE lor 
sBright .300 ht, comm. esth- һәй paint adhesion siter 

pde Әіңзізұ i эра 


The JEGID ASCI( Қаусосый Kil cen Da intaripced mip 
сыны апу computer куме. The kil came complere 
with an industria) gade keyboard ғәйсі нету 
iZ keyg) ІС, sockets, connector, өннігепіс cormerp- 
nents sd в double-sided printed wiring board The 
keybord sembly requires *5V 4? 150mA ond - 12V 
@ 10 mA tor operation. Fealuree. GO keys ратове tha 
128 characters, upper and faves caw АЗС ым. Fully 
buffered. Two wrerdaefina keys provided lar custom 
applications, Cans flock for upper cawontby alpha charag- 


» vd i pen epoxy molded 
we есез іп mo brown 


төте, Unllines ә 22978 (40-pin) encoder read-onty mamory 
chip. Сагат girecyiy carmmpanole wiih TTL/DTL pr 
MOS iogk arava Баку inwriacing with в 16-піп dip ae 
19-pin edge connector, Bize 24"7H x 144°W x BX"D 


JE610/DTE-AK (аз pictured above). ..$124.DB5 
JEG10 Kit ЁЗ Ден S". е 79,95 

К62 скау Keyboard (Keyboard only]... 34.95 
"inel. ай comeanents, сем & || O ONSTAUCTION: DTE-AK (са оту = за" 49.95 


fice: ВК" 31/0 v L Tha M oa е Back Top Electronic = prey ey ae үк ey жаз. " ағыт J E600 
JE701 —— — $19.95 p Ae кнн кре. А қам ийй doi іші өренді ie both top and Hexadecim al Encoder Kit 


ев panels. The се-- are then ді y” T -- inside the end DM -i 
rovide maximum rigidity to tha enclosure. For ease of equipment servicing, the rear 
Regulated Power Supply bottom panel slides back on slotted tracks while the res ol the enclosure remains in- | 
Uses 1 МЭСК. Heat sink й a ve. tact. Different panel widths may be used while maintaining a common prolite outline, 


*Bwiiches for hours, minutes panelt а. e me «Нісіапсу. 


end hoki modes 
ӘНЕ. ашығу viewstle to 20 te. | е Ried construction provides 
unlimited applications 


»Similared майлы! cate 
2115 VAC operation 
212 оғ 24 hr. operation 


provided. PC board соп: The molded end pieces can alto be painted to match any panel color scheme. | FULL EBIT 


struction, Provides a sold 7 5 - 2 LATCHED OUTPUT 
1 amp & 5 volts. Can supply up — 18-КЕҮ KEYBOARD 
to : BV, :9М and «112W with tx Tm 


JE205 Adapter, Includes compo- 
nents, hacdwore and instructions. 
Size: 34° x 5" x 2"H 


JE200.....91495 ev Jn 


£10.00 Min. Order = LI, S, Fonds Only 
Calif, Ragidents Add & Sales Tak 
Pastage — Add S% plus $7 Insurance 


The 3Е600 Encode Keyboard КИ provide two geparate 

| haxadeeifmal digita produced fram aaquantial kry aniriek 
то allow direct programming for B nit microprepcaanr 
ot Ü-bit memory circuii. Three additions! keys are pro- 
vided lor ызы operations with omne hgeing s bittebér 

| oulput mvallabis. The outputs arg latched and monttorad 
with 9 LED roedoute Alen included hes key antry зїгора. 
Ғамиғав: Full @ pit latched autnat fnr microprocessor 
ыза. Three weet dalina keya wilh one being ыта 
operation, Dsbounce rircait provided for all 19 kayt 
9 LED менин тр verity етгй. Ему interfacing wilh 
süandard 185 рап HZ согптымісі. Oniy *&VDC гаште 
lar operation. San: 2W"H = Gwu W a Be‘ 


JE600/DT E-HK (at piclured Aboye)... 599.95 
JEGOO Kit Ма оос. tne kasa) . . 559.95 


ADAPTER BOARD 
— Adapts to JE200— 
£bV, £9V and 212У 


Sand 4 М Postage for your 
FREE 1881 JAMECO CATALOG 


пын — nune 
ameco „о 
ELECTRONICS (415) 692-8097 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWA Y ROAD, BELMONT, СА 94002 


PRICES SUBJECT TO CHANGE 


DCDC converter with *5V input, Toriodal hi- 
speed switching XEMA. sort circuit protection. 
ЕС бозга construction, -back to JE 200 
board. Size: JY x 2" x ms 


JE205 ...............512.95 


Circle 335 on inquiry card. BYTE January 1981] 379 


Torg James Street, Syracuse WY T3205 (STS) 42Z-930/7 TWA 710-98 T-Ud S | Ccm-—; — 
Circle 337 on inquiry card. 


K19 key Kayposro (кауымға опу)... , $14.95 
DTE-HK teats ому нит») $44.95 


Unclassified Ads 


UNCLASSIFIED POLICY: 


Readers who are soliciting or giving advice, or who have 


equipment to buy, seil or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name апа 


address information 


These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs оліу, We 
can engage in no correspondence on these and your confirmation of placement is ap- 
pearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine 


FOR SALE: Southwest Technical Products Corp PRAD 
--49 character/line on 4-inch paper tape, 64 character 
ASCII; $200. Heathkit oscilloscope LO-4580— 5 MHz trig- 
geared sweep; $75. Holden Caine, 1 Windsor РІ, Melville 
NY 11746, (516) 692-9512. 


FOR SALE: Programmers loolkil for old read-only 
memory PET. Parfaci condition, with manual. Plugs onto 
right of PET. Commands: auto-automatic line number- 
ing. Ranumberrenumbers program, Find-liets occur 
rences ol command or text in program. Help-alter error, 
list (ine; error is in reverse Гаа. Append-merge saved 
programs. Oihar commands: trace, step, delete, dump. 
Co5I5 about $100. Маке те an offer. David Magill, 2001 
Carling Ave, Apt 1708, Ottawa Ontario, К2А 3W5 
Canada, (613) 722-3566. 


FOR SALE: TI-59 programmable calculator with PC-100C 
prinler cradle; both In excellent condition. Includes 
extra paper for prinier, all manuals, and my own library 
o! programs. $380 or best offer; | pay shipping. Mike 
Smith, 808 Murray Hill Rd, Binghamlon МҮ 13903. 


MICROSTAT 
NOW AVAILABLE FOR CP/M* 


MICROSTAT. the most powerful statistics package available 


FOR SALE IN CANADA: 8K and 16K Slatic-memory 
board for Н-8 computer, both assembled and tasted. 
Give me your oller. P Liam, 15 Ardell Grv, Nepean Оп: 
tario, K2G 465 Canada. 


FOR SALE: Partially completed Heath Company digital 
computer with relaled іссіз. Additions! information pro- 
vided on request. Sala necessary lo setlie astate. Robart 
L Kennady, Atlornay at Law, РОВ 222, Colfax LA 71417. 


FOR SALE: xitan/TDL microcomputer disk system, solt- 
ware, and extras. 64 К memory, Xitan disk BASIC, INFO 
2000 dual B-inch floppy-diak drive (made by ParSci). 
СРІМ operating &ystam, twelve Норру disks, sorting and 
telecommunications software packages, spare 32K 
memory board, equipment covers, and al! documenta: 
tlon; $1500. У Roningen, 4707 8ih S1 S, Arlington VA 
22204, (703) 521-1451. 


FOR SALE: Like-new 16 К Haalhkit H-B8& computer with 
H-77 floppy-disk driva, Н-885 cassette interfaca, and 
HDOS. Used threa months, $1800. Charles Leet, Jr, Box 
517, Јентоге KS 67854, (318) 357-6531. 


for microcomputers, is completely file-oriented with a power- 
ful Data Management Subsystem (DMS) that allows you to 
edit, delete, augment, sort, rank-order, lag and transform (11 
transformations, including linear, exponential and log) existing 
data into new data. After a file is created with DMS, Microstat 
provides statistical analysis in the following general areas: 
Descriptive Statistics (mean, sample, and population S.D., 
variance, etc.), Frequency Distributions (grouped or individ- 
ual), Hypothesis Testing (maan or praportion), Correlation and 
Regression Analysis (with support statistics), Non-parametric 
Tests (Kolmogorov-Smirnov, Wilcoxon, etc.), Probability Dis- 
tributions (8 of them), Crosstahs and Chi-square, ANOVA (one 
and two way), Factorials, Combinations and Permutations, plus 


other unique and useful features. 


MICROSTAT requires 46K, Microsoft Basic-80 with CP/M 
and is sant on а single-dansity 8" Disk. It is also available on 
5" diskettes for North Star DOS and Basic (32K and two 
drives recommended), specify which when ordering. Tha 
price for Microstat is $250.00. The user's manual is $15.00 
and includes sample data and printouts. We have other 
business and educational software, call or write: 


ECOSOFT 


P.O. Box 68602 
Indianapolis, IN 46268 


master charge 


Ted ou Y [RANA CARD 


able at any price! 


I-A і (317) 283-8883 


" CP/M is a registered trade mark of Digital Research. 


Circle 345 on inquiry card. 
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The new Consumer / M 


LN VN Genera! Sernces Adrmurstraoon 


FOR SALE: 4116-typo dynamic programmable memories 
from severai manufacturers. Each 16 К circuit has been 
heal-tesled and is guaranteed good. Speed is unknown. 
Price i5 $4 each poslpaid. Steve Marley, 425 М Hickory 
#305, Escondido CA 92025, (714) 469-8293. 


FOR TRADE: Two 151-11 processor boards, two 4K 
memory boards, and a seriallina unil. Will trade lor 
Н?ВОН power supply, front panel for PDP-11/03X/LSI-11, 
and H909C enclosure box. Rober! McCown, 180 Farm St, 
Millis МА 02054, 


FOR SALE: Heath ETA-3400 trainer accessory wilh full 
4 programmable mamory. $175 or bast ofler. David 
Haas, 9 Marget Ann Ln, Suflarn МҮ 10801, (814) 357-3447. 


FOR SALE: I/O: OSI B-slot chassis wilh fully populated 
500 processor (read-only memory BASIC) 540 video with 
graphics; 430 with paralle!, serial, dual (УА; fully 
socketed 24 К programmable-memory board with 2 К in- 
slalled; video monitor, GRI keyboard; cassatte racordar, 
graphics and music demonsiralion soltware; $800. 
Stephen P Smith, 106 E Clearview Ave, State Collage PA 
16801. 


FOR SALE: Apple seria! 1/0 interface by Elacironic 
Systems. Have threa brand-new boards. Will sell with 
software and RS-232 connactor; $52. | pay shipping. Dan 
Pole, 3105 Falkland, Carrollton TX 75007, (214) 492-2027 
after 6:30 PM or on weekends. 


FOR SALE: TRS-80, Modal 1, Lavel 2, 16 К with expan 
sion interface (RS-232C installed) plus Editor, 
Assembter, Micro Music, and blackjack programs. Ex- 
cellent condilion; $800 firm, RS-232C original carton; 
$55. Jery Coyia, 11 Town Way, Hull MA 02045, (817) 
925-1262. 
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FOR SALE: Changing systems, havea LA 36 DECwriter. 
Two years 010; in excellent condition, Will take best of- 
fer. Robert А Leverone, 279 Cambridge St, Burlington 
МА 01803. 


FOR SALE: IMSAI cabinet and power supply for two 
minidiskelle (5.25-inch) drives. Sturdy, with ample 
power. Наув purchased a North Star Horizon. $800 or 
bes! о аг. Ronald Subler, 25 Firs! Parish Rd, Scituate 
МА 02088, (817) 545-6578. 


FOR SALE: Haathkit ET-3400 assembled microproces- 
sor trainer In excellent working condition, All additional 
components and manuals in good order. Asking $205 or 
$155 for trainer only. Also, new Base 2 Model MST im- 
pact printer with graphics tor $650. Apple parallel inter. 
face available. Will ship via UPS. Jaff Sumay, 5 Nall St, 
Hopwood PA 15445, (412) 437-3021 evenings. 


FOR SALE: Comprint 912 printer wilh TRS-80 interface. 
Works great. Price $425. Steven Wexler, 1634 Buck Hill 
Dr, Huntingdon Маву РА 19006, (205) 847-8236. 


WANTED: SwTPC 6800 processor with МРА2 board. 
Depending on condition, will pay 70% of new cost. Bob 
Hanna, 7601 Wordham Dr, Austin TX 78749, (512) 
441-9700 days. 


WANTED: TAS-80 Level 1! programs to swap. Utilities, 
languages, games, and business. Send lial, name, and 
address. Dennis Leong, 5910 N Washtenaw, Chicago IL 
50654. 


FOR SALE: | һауа upgraded my ТН5-80 io 16 К and want 
to sell my old 4 K chip sel Used only twenty hours and 
is In prime condition. Will take best offar. (МСМ B504AC) 
Also, would like lo swap Level Il programa to increase 
library. Paper listing only. Will take cassette or listing. 
Mark Cruse, 3608 Stanolind, Midland TX 79703, (915) 
694-4868. 


FOR SALE: Ohio Scientific СІР with the 610 axpander 
board installed. Features Microsofl 8 Қ BASIC in read- 
only memary, 16 К user memory easily expandable to 
32 K by plugging in more memory, and minilloppy con- 
troller read-only memory with double-sided option. 
Original carton, documentation, and many programs in- 
cluded. Sal! all for $600 plus $10 shipping. Charlas F 
Ailen, 8 Annabelle St, Carnegie РА 15106, (412) 276-8265. 


FOR SALE: 12 V Read relays; $0.50 each. АН brand new, 
same as Electrol A4246-2. Also, а Power-One D24-4.8, 
24 V power supply. M6800 soltware 10 trade. Send SASE 
with any offers. T Praston, 8274 Marinus Dr, Fenton MI 
48430. 


FOR SALE: IMSAI 8080. Tarbell floppy іпізгізсе for two 
ParSci Model 70, IMSA) MIO, Processor Tech VDM-1, 
8 К and 16 К programmable mamory boards, Cromarn- 
co TUART, and move, Al) operational. Make Offer or sand 
SASE for detailed ligi. Tom Tal, РОВ 142, Eagleville РА 
18408. 


FOR SALE: Axiom 801 printar with six rolls of paper. 
Cabla for hookup to PET ог CBM compuler, 5280. Alec, 
CAT modem and SOURCE program on disk and cassette 
for CBM. $150. Both for $400. Kurt Hesselden, 2201 Е 
11th, Farmington NM 87401, (505) 327-7682. 


FOR SALE: Two 8085 microprocessor chips, ееп 8155 
static programmable memory chips, thrae 2716 eprom, 
and опе 8212 ЏО port, Nawinaver used. Will nol split up 
sat. Соз! $500. Will sell for $450 or best offer, Ted Poe, 
28С Coolbrook Сі, East Amharst МҮ 14051. 


FOR SALE: Shugart SABOO, $375. 54900; $225. Pertec 
8-nch floppy drive and & inch slandard media; $225. 
Memorex 630 plug-compatible lo IBM 2311 but has self. 
contained power supplies and uses Modem voice coil- 
typa positioning, 7.5 megabytes single densily, and 
ramovable media; $500. Frank Bennett, 1242 Colton- 
wood 81, Broomfiald CO 80020, (303) 466-2621. 


FOR SALE: 32 K ARTIC static programmable memory 
board for tha 5-100 bus, fully populated with 250 ns 4044 
chips. Used, but in excallent working condition; $400. 
Cromemco BYTESAVER programmabia read-only 
memory board. Programs 2704/27085 and has space for 
up to8 K of programmable read-only memory. Used lass 
than two hours and in axcellent condition; $100. A E 
Caudal, 8003 Бапагоуа Ln, Apt C3, Huntsville AL 35802, 
(205) 883-7425 evenings. 


FOR SALE: Inlegra! Data Systems 105-125 printer with 
printar control option. Naeds mechanical adjustment. 
Over $800 naw. Asking $400 or reasonable offer. Bill 
Krantz, 108 Hawthorne Dr, North Wales PA 19454, (215) 
368-3697 evenings. 


FOR SALE: Magnelic-tape Selectric typewriler (dual- 
tape modal); $1200. Tapes; $4. Also, BO-Lrack minifloppy 
with hardware switch to 35/40 Irack for TRS-80 Model |; 
$650. Arnold Vagis, 3713 S Parton St, Sania Ana СА 
92707, (714) 549-7021. 


WANTED: Texas Instruments SR-52 programmable 
calculator. Musi be in excallant condilton. Paul Н White, 
1539 Malcolm Ave, Los Angeles CA 90024, (213) 650-4001 
days. 


FOR SALE: Mamorex 651 Порру-дізк drive (new), thirty 
blank disks, controller board joldj, $300. EVK 200 6800 
tevelopmant kil: 1 К programmabla memory, 1/2 К 
arasable-programmable raad-only memory, and raad- 
only memory monitor, $170. Gordon Wilson, 819 San 
Lucas Ave, Mtn View CA 94043. 


FOR SALE: Hazelting 1520 Intelligent terminal. Features 
110 Ihru 19.2 K bps, cursor movement keys and numeric 
keypad, anliglare screen, full uppercase and lowercase 
ASCII character set, BO by 24 dual-intensity readoul, 
switch-geleciable reverse video, and local screen 
editing. Almost new; wilh owners manual, Asking 
$1150, will ship Immediately UPS (іпвигед) on receipt ol 
certitied check. Jeffrey J Nanken, 8 E Washington SI, 
Weal Chesler РА 19380, (215) 431-3513. 


BYTE's Ongoing Monitor Box 
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An Introduction to Atari Graphics 


Article 4 Page 
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Computers: Beginning a New Genera- 
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Electromagnetic interference 

The NEC PC-8001: A New Japanese 
Personal Computer 

The Sinclair Research ZX80 

The HP-41C: А Literate Calculator? 
Generating Bar Code In tha Hawiatt- 


The Newest Sargon —2.5 
The SwTPC 6809 Microcomputer 


The Picture-Perfect Apple 
Micrograph, Part 3: Software and 


Wililams and 
Meyer 
Clarcia 


Kelth and Kocher 
McCallum 
Hayes 


McNeal 
Martellaro 


Harmon 
Roybal 


Booch 


Whose BASIC Does What? LI 


FOR SALE: LearSiegler АОМЗА + terminal, latesi 
model, one-month old. $800. P Gleazon, 3470 19th St, 
San Francisco CÀ 94110, (415) 864-1967. 


FOR SALE: Rockwell AIM65, 1 К programmabia 
memory with assembler read-only memory. Used only 
two hours. іп factory box with all manuals. $350. Switch- 
ing power supply, «5 Val 10 А, +24 Vat 3 A, +12 V 
at 1 A. $150. Bruce Warren, Box 784, Freeport TX 77541, 
(713) 233-3700 home, (713) 238-2547 oflice. 


FOR SALE: 18-month-old Radio Shack TAS-50 Model | 
ема! 2 computer in excellent condition; 32 K memory; 
axpansion interface; 150 LPM Quick Printer, tiva rolle of 
paper, Data Dubber; lighl pan; two 6-plug isolator boxes; 
ail manuais and a library ді over fifty cassetle programa. 
Criginal value отаг $2200; asking $1200. Michael Clark, 
596? Sullivan Tri, Nazareth РА 18064, (215) 759-6873. 


FOR SALE: Т!-25 and ТІ-30 calculators. Both in axcailani 
condition. Will Include documenialion, batteries (TI-25 
only), and the book Grea! international Math on Kays (TI-30 
only) on request. Will sell any of the above separately. 
$40 for all of the above; best offer for separale unils, 
May swap for TI-59 or TRS-80 (Level Il) softwara. Joe 
Sewell, 6776 Sheridan Rd, Melbourne Village, Melbourne 
FL 32901. 


FOR SALE: Ticker-tape Taletype. Full alphanumaric, 
five-lovel code. Excellent condition. Bolh transmit and 
receive work fine. 60 mA loop. $145. Chuck Gee, 1890 
SW 3rd, Corvallis OR 97330, (503) 754-8422. 


WANTED: Correspondents or exchange of Biotech Elec- 
tronics (defunct) CGS-808B graphics software. Owners 
of firmware pack 2. Have lirmware pack 1 source on 
СРМ. Share with present group of four. Larry Snyder, 
578 W17675 Canfield Dr, Muskego МЛ 53150, (414) 
679-9706. 


FOR SALE: ELF il with 4K programmable memory, 
Giant board, ASCII keyboard, and documentation. Ask- 
ing $400 or best offer. Kim Dixon, Box 33, КепуШе 
Maniloba, AOL 020 Canada, (204) 734-2411. 


FOR SALE: Cromemco 2:2, 4FDC disk controller, plus a 
32 К Dynabyte memory card. Ail are in perfect workin 
condition. Runs at 4 MHz. Documantation js included, 


but no soltware. Asking $1600. Bill Dyche, 2812 
Windemere Dr, Donalson TN 37214. 


October Winners: 
Sorting and Ciarcia 

"Sorting with Binary 
Trees," by Bill Walker won 
first place in the BOMB for 
the October 1980 issue of 
BYTE, and Steve Ciarcia's 
"Make Liquid-Crystal Dis- 
plays Work for You" came 
in second. Dr Walker's arti- 
cle, which is 2.1 standard 
scores above the mean, 
will net him an award of 
$100, while Steve Ciarcia's 
article, 0.85 standard 
scores above the mean, 
wins a $50 prize. 

Other popular articles in 
this issue include "The 
6502 Gets Microprogram- 
mable Instructions,” by 
Dennette Harrod, 'Sym- 
bolic Math using BASIC," 
by David Stoutemyer, and 
"Machine Problem Solving, 
Part 2," by Peter Frey. 
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by Ernest W. Kent 


When the "'Brains of Men and 
Machines" series of articles originally 
appeared in BYTE magazine, the re- 
sponse was immediate and enthusiastic. 
Now Ernest W. Kent has expanded his 
ideas about the brain into a full-length 
book. 

А$ researchers begin to unravel the 
mysteries of the brain's chemical, elec- 
trical, and synaptic circuitry, their find- 
ings are becoming immediately ap- 
plicable to advances in robotic behavior 
and computer design. The Brains of 
Men and Machines ''dissects" the 
brain to provide new insights into com- 
puter design and artificial intelligence. 

It is one of the rare books that tran- 
scends disciplinary boundaries. In it the 
ever increasing relationship between 
man and machine is freshly examined — 
a relationship, Professor Kent con- 
cludes, that is today being reexamined 
in the light of man's own neurological 
self-image. 


Hardcover 304 pages 


КҮЛЕ... 


ЕНІМ peterborough. NH 03458 


ISBN #0-07-034123-0 
Price $15.95 
Please remit in U.S. funds or draw on a U.S. Bank 


Please send copies of 
The Brains of Men and Machines 


Name Title Company 


Street City State/Province Cade 


Check enclosed in the amount ol $ а 

Bill Visa Bill Master Charge 

Card Мо. 

Exp. Date. 

Add ?5« per book to cover 

postage and handling. a! A 
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Available in October 


Ohio Scientific: 
The leader in 
Winchester 


based micro- 
computers. 


Ohio Scientific produced the first large capacity 
fixed media hard disk (Winchester) based 
microcomputers in 1977. Since then we һауе 
shipped more of these systems than the rest of 
the microcomputer industry combined. 


Family Features 

All standard C3 features including: 

e 3-processor CPU with 6502, 2В0 and 6800 

е .7 MIPS 6502A 

s 48K static RAM 

* Dual 8* floppies 

s Free standing rack for direct exparision capabililies 

* 17-slot OSI 48 line BUS architecture for large system 
expansion 

ә Directly accepts up to 8 users with currently available 
memory boards, more with higher density boards in ihe 

uture 

е Directly expandable for use as Network data bases 

е Slide-mounted subassemblies, removable side panels and 
locking rear door for easy expansions and service. 


C3-A 
The floppy only rack based C3 for users who anticipate 
expansion to hard disk, multi-user and/or networking in the 


future. Under $7000. 


C3-B 

The world’s most powerful microcomputer (when GT 
equipped). Features the highly advanced and extensively 
field proven OKIDATA 3306 Winchester disk. 


Features 

е System boots from floppies or hard disk on power up 

• 74 megabytes end user workspace under OS-65U, 80 
megabytes unformatied 

e Ultra-high performance disk 
74 millisec worst case access 
38 millisec average 
10 millisec access on cylinder (215K user workspace) 
8 megabits per second transfer rale 

+ Simple on/off disk operation with elaborate internal 
protection from improper temperature, line vollage and 
controller failures 

s Features spindle brake and designated head landing areas 
for much longer operational life than the newer low-cost 
Winchesters 

* Highly advanced OS-65U operating system: 
Multiple level pass word security 
Multiple operating systems on disk 
Ultra-high speed "FIND" command for high speed string 
searches (Associalive Access) 
Upward compatible with multi-user and network systems 
with full file, peripheral and communications arbitration 
between users 


ШІ 


е Available factory configured for up to 8 users and network 
dala base operation 
е Expandable to CP/M operation by adding 4K (CM-2 
memory) Under $14,000 
C3-C 
А medium performance Winchester disk based system 
which provides the ideal cost/performance ratio in typical 
small business applications. The C3-C uses the Shugart 
SA4008 29 megabyte Winchester disk. 
Performance specifications, hardware configuration and 
software is identical to the C3-B with the following 
exceptions: 
е 23 megabyles of end user workspace under 05-650 
• 29 megabyles unformatted capacity 
* Medium performance Winchester 
240 millisec worst case access 
87 millisec average access 
10 millisec access on cylinder (110K user workspace) 
e Simple on/olf disk ооегайоп Under $11,000 


Ohio Scientific has a new OEM program that is easy to 
start with, and provides generous discounts for quantity 
purchases. 


Ja 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 • (216) 831-5600 


Circle 339 on Inquiry card. 


